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Quite by chance, we had walked out together 
onto the darkened veranda after dinner, Now 
we stood chatting and listening to the nighttime 
sounds of an Indian city. 

He was about eighty—a retired lawyer from 
Calcutta—dressed in an old-fashioned way and 
with at old-fashioned manner of speaking. We 
talked of the chifficulty of explaining his country 
to wivene who had never been there. 

“Look here,” he said suddenk. “Suppiise all 
Europe could somehow, be united under one 
envernment, with one parliament and one prime 
minister 

“Now, take away two-thirds of Rurepe's aren 
and three-quarters of its wealth,” he said, “but 
leave most of its people. Let Spaniards speak 
Spanish and Bulgurs speak Bulgarian. Let 
Turks mistrust Russians and Russians bluster 
at Englishmen, [nm short, leave everything else 
just as it has always: been. 

“Now,” be asked in his courtly, rather Vic- 
torn manner, “what would vou hove?" 

He paused impressively, 

“Why, my deur sir,” he said,“vou would have 
something yery like modern India.” 

Then he bade me goulnicht—“Old men must 
have their sheep.” he said—and left me alone to 
ponder his words. 


Peril Unites a Land Divided 


He was almost right, Pdecided—but not quite. 
He had overlooked one thing. 

Even as we talked, Communist Chinese troops 
forced their wav deeper into Ladakh and the 
North East Frontier Agency, anc Inclia's jif- 
armed putwuns fourht desperately to hold the 
world's loftiest battlefelds.* Towns alone the 
Himalayan border blacked owt; home-cuurd 
forces In Calcutta and New Delhi frantically 
dug trenches and put op air-roid defenses 
Inclia's cherished neutrality lay shattered—per- 
haps forever—iand the nation was united as 
never before, 

By the time I left India, I deciced that the 
oll main was wrong altogether. India, I think— 
and the discovery surprised me—resembles the 
United States more than it does Europe. 

As is. true in my own country, no tmalter 
Where Tf traveled—irom Darjeeling, where the 
unbelievable mass of 28,208-foot Kancheniungs 
dwarts everything in view, to the wave-clawedl 
southernmost tip of the subcontinent, from 
plush Murine Drive in Bombay to a Calcutta 
sluim—I could never for a moment forget what 
country | was in, For, like the Unitecl States, 
India possesses a surprising unity despite its dri- 
matic regional contrasts. (Refer to the 11-color 
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India showed me many faces. I was shocked 
and disturbed by the harshness ancl poverty of 
the life it offered, | was sometimes angered by my 
own nobility to understand one aspect or anoth- 
erof this mast complex of all nations. I was puz- 
fled at Gmes;, and annoyed al others. But more 
often | was excited by the energy and imagina- 
tian of the people who call themselves Indians 

"For oo firethamd report from India’s threemile-high 
hathetrimtin Liidakh, eee pier 64 
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It is always too much. After an hour or 
two [reel away, senses dizzied by the impact 
of so much in so small aspace. But, drugiike, 
Chandni Chauk craws me back again and 
ueain to ponder the complexities of this an- 
chent Land. 


40,000 Pairs of Hands Build o Dom 


From Delhi | crisscrossed) much of India, 
usually by plane. But periodically the Indian 
Government commandecred the nation’s air- 
liners te ferry troops and supplies to its em- 
buttled northern frontiers, and I turned to 
automobile, bus, or train, 

On a fhwht that took me northwest from 
the capital | glimpsed Bhakra Dam, one of 
the immense projects by which India hos 
dramatically changed the face of her land. 
Water sparkled in a huge reservoir; dynamos, 
Dknew, hummed at the foot of the dam; and 
canals carried irrigation water to milhons of 
thirsty acres, bringing new prosperity to the 
whole of Punjab State. 

But no work of man—not even a 740-foot- 
high concrete dam—appears impressive from 
17,000 feet, The lake was only a small sop- 
phire clinting behind a tiny walk the canals 
were only silver threads winding across: a 
plain. 

Weeks later | came to a similar project 
in the State of Andhra Pradesh, and saw on 
the ground what I bad missed from the air. 
When I first gimpsed Nagarjuna Sagar Dam, 
I couldn't suppress a gasp 

The pyramids, | thought—this is how the 
Egyptians built them. . 

For hére were 40,000 laborers swarming 
over an immense masonry dam—it will be 
the world's largest—that promises to change 
Colorudo--size Andhra Pradesh from semi- 
desert to green fertility (piees &00-602 }. 

Except for an occasional truck bringing 
boulders to the site, saw no tiachines. Eind- 
less lines of wornen swarnned up ond cdown 
improvised camps that covered the face of 
the clam, ench carrying a headioad of mortar. 
Pairs of burly men swing 300-pound boul- 
ders between them from poles and staggered 
up the ramps. At the top, masons patiently 
placed the stones; from afar cach one seemed 
no more than aspeck of sanc on the enormous 
structure. And so the dam rose another in- 
finitesimal amount 

Noparjuna Sagar taught me o great deal 
about India. At peak season medrly 125,000) 
people work on the dam and its two immense 
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irrigation canals. It seemed absurd, at first 
glaince, that this stageering project, which 
will cost more than 3280,000,000, should rise 
by a method unchanged since the daws of the 
Pharachs But “backwarntness” has nothing 
toda with it. 

“We could have built Nagarjuna with ma- 
chines,” explamed the young Indian official 
who showed me the project. “It would have 
cost no more to import earth-moving mac hin- 
ery am) compressed alr crills, Rut our dam 
wold have been ready no sooner, and our 
money would have gone to Russian or Ger- 
many of the United States. 

“By building Nagarjuna with our hands,” 
he said, “we keep all the money in Tnelia. 


This is ian important thing in a country that 


must guard its foreign exchaner.” 

He wassilent fora moment. “We had hoped 
to finish the dam by 1965. Now, of course, 
who can tell? The Chinese..." He wagezed 
his head sacl. 

And bow about wages? Exactly how was 
Inclia distributing this staggering sum among 
its workers? 

“In very small amounts,” the voung Indian 
told me. “The women who carry mortar earn 
two rupees a dav, Masons and the men who 
curry stones, more—as much is six or seven.” 

Al 21 cents to the rupee, this seems little. 
And yetin local purchasing power—food and 
‘hadt, the beautiful hundwoven cloth of In- 
dia, for instance—one rupee equals mearly a 
dollar, In this land of job scarcity, two or 
three rupees a day for dawn-to-lark labor 
has been enough to altract workers to Nawar- 
juna Sagor from Muadrox, 2730 miles to the 
south, and the wnemployment-tidden Mala- 
bar Coast, which lies even farther away. 


Peace Corpsmen Live as Indians 


In Hytlerobad, the capital of Andhra Pra- 
dech, I gained a further insight inte the Indian 
standard of Giving from an unexpected source: 
the United States Peace Corps. Fifteen of its 
dedicated volunteers, ranging in age from 19 
to nearly 60. have laken up residence at Os- 
mana University, where they live and teach 
an exactly the same levels os their Indian 
colleagues. 

“Two hundred and fifty rupees—352.50 
al international exchange rates—isn't much 
for a month,” one of them told me, “particu- 
larly when at beast half of it goes for food.” 

Dr. Carl Gibsen of Middletan, Wisconsin, 

(Continued on page O18) 
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learned even more about India's prugress in 
the place where at first glance it showed the 
least—in one of her sprawling, dusty villages. 

T picked my village carefully, one whose 
4,000 or +o inhabitants hil never geked for 
help through their government's Community 
Development Program, Here, I expected, I 
would find the timeless India, stil) marching 
In step only with the rhythms of nature. 

At firat,as I walked the felds and narrow 
lanes of Jharsa in the Punjab, 1S miles 4outh- 
west af New Delhi, 1 felt that] was introding 
Onn Way Of life unaltered for centuries. Cows 
aml witer buffaloes contested my neht of 
way. Powdered soi) lav so thick in the nar- 
row streets that it spilled in over my shoe 
tops. Women crouched in courtvards patting 
cukes of cow ding onto mud-brick wutls 
where they would dry for use as fuel. 


Woman Wins Secut on Village Council 


A white-clad farmer cuided an iron-tpper 
wocten plow behind a reluctant comel, uni 
aman Walked pitiently in circles with a team 
of stately cows, operating a water wheel to 
irrigate his frelels. 

With Tharst’s mayor | pissed o sitbstantial 
home on which the builder had carved & 
Haure of the populur Hindu god Korishna, 

“Member of prnthaval, she tive there,” 
the mayor said casually, 

“she?” | asker 

“Wee he sail “Wadowed landowner.” 

This was my first inkling that appearances 
tn Jharsa might be deceiving, this revelation 
that a woman had won a place on the eight- 
member village council, Wornwin's jot, T was 
to learn, has changed in India. Many have 
been elected to panchavats, 4 few villages 
hive gone so far as to place themselves under 
the guidance of all-female councils 

Other surprises marred my picture of un 
“uns podted” village. Bogs of fertilizer, bought 
through low-interest joans from the village 
cooperative bank, filled the corner of a mud- 
walled barn And a whirring electric motor 
ritised water from o 60-foot-deey well fur 
faster than the crude wheel T had seen only 
minutes before. 

“Electricity from Bhakra Liem,” the mayor 
explained, Ohne household in’ four, he said, 
has electricity, Over.a glass of tea he told me 
more about himself and his village 

“T am college graduate,” he said. “Only 
collece graduate. whe live and work here. 
People liweh at me. “You should be teacher, 


lawver, Be o babuyi—work at desk.’ But | 
like being farmer, working with hands.” 

He produced a copy of a book, A Guide 
fa Community Development, published only 
a few months before by the Indian Govern- 
ment From its dog-eared appearance, | 
uessecl that dozens of people had pored 
ower iL 

“Sixty percent of Jhursa people can rene,” 
he tole! me. 

“Each house paws taxes. Labourer, one rupee 
each vear. Big farmer, five rupees. 

“Rood vou chive in on,” he said, “we builel, 
Well for drinking water. School for bows. Now 
we build-one for virls, 

“Every man rides bicycle,” the mavor said 
with finality. “Ewory man wears-shoes.” For 
in Indian village, this was prosperity indeed, 
“You come back in ten years, | think vou 
find anew Eneia.” | 

As we walked back through the lenithen- 
ing afternoon shadows, | stopped to see |har- 
4% hos’ school The headmaster leel me 
toward a shade tree: Under it first-grarlers 
ait on mats ond chanted words from a simple 
redder. 

“We are shart of almost everyihimeg,” the 
headmaster said. “No benches: the children 
must sition the ground. Over there the same.” 
He waved toward uo row of small classrooms. 

“SO benches,” the headmester repented, 
"Not enough books. Not enough teachers. 
Educated people do not-like to work in such 
a willaee,” 

Kut 1 think J detected something that may 
make up for all the shortages, Even among 
the first-eraders strugvling with their Hindi 
A BC's, there seemed to be a determination 
not ta lose oul, not to waste a munute of this 
precus git Hardly an eve wis toiserd while 
I took photographs, Learning to mead was 
more inipeortunt 


Villagers Try to Cateh Up With World 


Later I asked @ government community 
development specialist whether the people of 
Jharsa were typical of other villagers in this 
desperote eagerness to coteh up with the rest 
of the workl—and m their awareness of how 
far they lag- behind. 

“Absolytely,” he saick “Some villages have 
fone more, of course, and some much jess 
But everywhere vou will find the same feeling 
of urgency, 

“That's why the Chinese attack has shocked 
even the farmers so deeply, They wantto do 
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stud bull-—wore agreat necklaceof hanimere! 
silver and garlands of orange flowers that 
flashed like tongues of {hime against the sheen 
af his black, oiled hide. Silver anklets clanked 
musically above each foot n= he was led be- 
fore the jucdies. 

The fair ended with a great burst of en- 
thusiaem when Indian schoolboys shouted 
Jat Aind— Long Live Ineia’ "—and a muscu- 
lar Hindu lav on a bed of broken gloss and 
let a truck run across his borly, 

But even here, amid the fairs gaiety and 
good humor, the stark: side of Indian life 
showed itself, On the path that led from the 
fairground to the sacred lake, the figure of a 
man lay sprawled. Knots of laughing wom- 
en, wearing red and orange suris that made 
them Jook like huge bobbing tulips, sweyal 
uncessingly by, notceven pausing in their 
chatter as they picked their way around the 
motionless form. 

The man lov on his side in the dust with 
one arm flung out, the fingers still ently rest- 
ingon a brass water jug He was dead. 

I never learned what had happened. No 
one seemed to know or care. In the ene, 1 
moved on, like the others. 


Old Splendor Fades in Today's India 


It seems o far ery from the dusty hubbuli 
af villagers swarming at a country fair to 
the legendary splendor of Incia's- past? In- 
din's policy of absorbing the princely states, 
which foretold the end of an opulent era, was 
easentiol if the lot of the villwwers was ever 
to be improved. For taxes pould o few pitiful 
coins at a time by millions of simple village 
folk had supported the maharajas, and little 
had ever come bark to the villagers for the 
hetlenment of their bitter lives, 

In the swiftly chanying India I saw, the 
jast of the feudal rulers must make do with 
accumulated wealth, plus annual grunts from 
the government that vary from relatively 
little for the humblest of rajas te a whopping 
18 lakhs of rupees—the equivalent of $378,000 
—to such ex-potentates as the Maharaja of 
Jaipur, Even this must seem a pittance; until 
1949 he taxed o domain roughly the size of 
Vermont ancl! New Hampshire but with three 
times their population, 

A few fragments of the oll vlanvour re- 
main. | visited fairvland palaces throughout 
Indio | saw golden howdahs in which maha- 
rajas suill ride elephantback an their annual 
appearinces before the populace. But for ev- 


Fas) 


ery palace still pulsing with wealth and gran- 
deur, another was shuttered and derelict, or 
soberly curning its keep as a hotel (page 622), 

The #asiest way to glimpse the lavish past, 
I cliseovercd, was simply to visit a jeweler. 
One obliging merchwit sasembled a whole 
collection of Jaipur voldwork for me: a richly 
enumeled snufibox; a cup, graceful asa lily, 
that had belonged to a Mogul emperor: chess- 
men, oll and news a massive turban ornament 
from which @ maharaja’s ransom in rubies, 
diamonds, anc emeralds had been removed. 


Cems Glisten on Golden Chessmen 


“This ornament cost me a quarter of a mil- 
lion rupees,” the merchant told me “Who but 
a jeweler could pay that much these days? To 
get my money back, I had to break it up and 
reset the stones th tings and pins—things 
modern people wear,” 

Obviously sighing for the good old days, he 
marshuled a platoon of modern chessmen be- 
fore me (page 618) One was an elephant of 
enameled pole. Another, a horse: diamontls 
wlistened around its base. A second elephant 
hod ruby eves 

“The last set af these sold went to the Aga 
Rhan—the old one, It was an antique, anil 
eost him 325,000." The price today, he esti- 
mitted, would be twice that, 

Even today goldsmiths in Jaipur, the eapi- 
tal of Rajasthan, cunningly fashion these gold- 
nnd-enamel!l chessmen; nich visttors sometimes 
take one home s¢ an S800 paperweight, And 
the City Palace of the maharaja still shelters 
two incredible water jars of solid silver, each 
tuller than @ mmian. 

The present maharaja's father, 1 leurnedd, 
was an exceedingly orthodox Hindu, Luring 
his lifetime he kept several servants busy fill- 
ing the huge reservoirs from the holy Gunges, 
for he would neither drink nor bathe in water 
from any other source. 


Snake Charmer Heveals Trade Secrets 


But curiously, P remember Jaipur less for 
its plentiful gold and silver, its palaces, and 
its Candspink houses than | co for its enake 
churmers (page 620) When darkness falls, 
udocen or so of these itinerant folk congre- 
wite in an ceric littl alleyway behind one of 
the main business streets. | had always been 

“Set in the Nationa Gromariic “Fecal Sphin- 
dow Linger in Kajputana.” by Volkmar Wenisel, Ge 
tober, (045. ond “En thy Reales of the Mahurisjus,.” ity 
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\elody in Marble, the Taj Mahal 
Abides in Agra—a Monument to Love 
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| learned that even the poorest of 
An Somes support A niuncotics ad- 
dichon, “A snnke chunmer consilers it a luck. 
day that brings him the equivalent of 30 of 
fi cents: Chotu drank a cheap brew made 


from the outer pods of the opium poppy 
Elephants Wear Wooden Tusks 
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“A male,” my Sikh driver whisperer! ane! 
shook his head in disbelief, “The mahuraja’s 
personal elephant, beirie used us a tani!” 

At times like these | thought most often of 
my ten-vear-old son, who delghts in every 
thing that lives 

“India is-a little bov's country,” [ wanterd to 
write to him, “where troops of monkeys watch 
trim the roadade whenever I drive bv, and 
men with dancing bears hold out their hands 
for a coin. you were here, vou could ride a 
camel for a penny and feed green leaves to 





tn elephant We weuld buy a monkey for 32 
nnd you could spend vour allowance on a 
cageful of brown birds.” 

But IT never wrote the letter. for he ‘Woes 
5,000 miles away in school, where snow lan 
high on the windowsills, and it would ons 
have muide him unhappy 


Whe Designed the Taj Mahal? 


Ara, a few hours’ drive east of Jaipur, 
holds a distinction unique even in this land 
of overpowering spectacles. Men hive-raised 
pvramirls ao that their own careers Shale not 
be forgotten, but nowhere else has ote created 
so stupendous o memorml to a beloved wife. 
The Taj) Mahal, on which thousands of ma- 
sans labored for 22 veurs, roseso that men 
should never formet the EmperorShah Jahan’s 
luvorile, Mlumtaz--Mahal (pages 625-0) 

Curiously, historians cannot atree on whi 
designed this most successful of the world’s 
ac hitecturil treasures: One points to the Per 
Hon master Guihler, Ustad ke, Another be- 
hewes Tt was: Geronimo Veroneo, a Venetian 
jeweler whe dived in Incha: A third eives the 
crechit to Shah Jahan himself 

Whoever it wis; be seem tu have thourht 
of evervthinie: that the visitor should linn pese 
the Taj Mahal first from exactly the right 
distance and in the right direction; and that 
the lettering on its face should increase in 


sve 2 it rises from the ground thus each 





Wwiter appears to match exactly the one above 
red the carve below it. 

“One thing more,” my grizzled guide of- 
fered. “Minarets lean ever so little bit out. so 
if earthquake shake them down, tomb in cen 
ler nol be harmed.” 

[ Wiis Lenn pled to helieye linn AT ber nate 
he said, “who know better than an old man 
Who spend his life —os my father and granc- 
lather spend their liyes—showing people this 
verv place.” 

The builder's final triumph lee in the fact 
that nothing seems able tn spill one's pleasure 
on first seeing the Taj. It does net matter that 
noe building could possibly live up te the aed- 
Vance publicity the Taj his: been given. One 





doesn't even mind the hniportunine jiesticnre 
vendors of the erimyv urchins whoshriek with- 
in tie marble tomb itsel, “Very fine echo,” 
thev shout. “Fifteen seconds.” 

In spite of it all, the Taj simply foats there, 
serenthy adopting the cosy blish of morning's 
light and the risp luwe-white of midday. then 
hoWwily tition’ vel 





ow fit orante as after- 
noon wVvances, ancl firialls 
Willer in the purple hove of dusk 
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Lonmiuber Sworn Across Hownih Brice 
Sranning the Silt-clogeed Hoovehly River 








shrouded figures Iving- at the Waters eccie, 
awaiting their turnsion the pyre. 

Early morning is the time to go to the river, 
when both the hving.and the dead make their 
pilerimages to the sacred water. While mist 
stil] rises from the strowm and the first peach 
bloom radiance of dawn touches the figures 
lining the banks, the scene takes on the soft 
unreality of a Whistler landscape. Then, as 
the rays gather strength, the magic cisap- 
pews. The Ganges becomes a stream choked 
with filth, anel smull bovs «hatter the lest il- 
lusion of sanctity with their profane mod joy 
ful splashines 

As watdered the 2hats ont morning, a 
Hindu whose hair still streamed waler norlded 
townrd the clark river al our feet 

“Vou really should bathe in the Ganges,” 
be sai. “Vou will fine it refreshing.as wellas 
surituaily uplifting.” 

[ thanked him and walked on, Linking of 
the filth dumped inte the river by the milion: 
of people living along its bunks. But to take a 
photograph J wanted (jae 642), 0 wacked into 
the turbid shallows 


(lows Sip on (itv Streets 


When 0 left the river, souked ta the knees 
by the waiter of Mother (ninges, an orange 
chad priest motioned me to him. toravely he 
dipped bis index finger into a gray paste ol 
sandalwood and pressecl it to my forehead, 
leaving a dime-<ize tila bo signify oy puri- 
fication in the holw rver. Atopit he placed a 
spot of vermilion, to bring me luck 

[walked back slowly Unrough strecle choked 
with cwelists, OLA red ons: horse craw fon 
was, and the inevitable sacred cows that in 
Banaras sometimes vive the impression af 
outnumbering people, The Banaras who was 
showing me throweh the town shifted his wad 
of bload-red betel nut—Banaras 1s famous for 
its fine part, atid almost the entite male pap 
thition chews this mild narcetic—and nodded 
towird o family of cows that stood in rapt 
meditation while trafic tried vomlv to get 
around them. 

“Tf anvone in Banaras got independence in 
bo” fe satel, “howias the cows. Since the 
British left, a law wae passed thal no cow 
mav be slaughtered in this holy city.” 

But no legislation protects the animals from 
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the burning ghats, or walk encllessty up and 
down ramps drawing water 

At lest one Banaras cow makes a living 
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India presents a sample 
of its 440 million faces 


per. E are Ineia's Drige¢——arel prok em. The 
k nation’s myriad faces all have mouths to feed 
and eves that look questioninel+ for whit the fu 
ture may bring to. land that mixes automoabik 
factories mind woolen plows, jet aireratt ane 
erinss fey Was 

[India iscatomic physicists al Hombay and 
Sata tnbesmen tn Assam It is trohbwdecked 
TuLhATAAS and ragged street sweepers, Oxtord- 
trained philosophers and wnlettererd| farmers. I 
is thurh Sikh soldiers, peace-loving Juin monks, 
Hindus, Mostemes, forosstrinns, Christians, Bud- 
dhists, aod Jews. India wears fedora amd fez 
turban and Gandhi cap, the latest London fash- 
ton ane the simplest loincloth. It speaks more 
than S00 languares and chalects, ranging from 
the Hineli of mullions to Assamese tonvues geed 
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Lay in ted, a 3-veuir-old of Trivan 
drum, accentuates her eves with kohi 
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millions of other Asians, believe the 
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making medicine droppers 
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Laicnttas catuloe of problems seems ene 
less. “In fact,” said Lt Gen. DN, Chakra 
Vero, who heacts the. iiw's Metropolitan Plon 
ane Urgoniation, “name ow difficulty am cits 
can hove, und we have it! 

But Calcutta does not intend ta stand t!] 
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Into the lower Hooghly, Some seven vears 
rom now, Cualcuttia’s water problem will have 
been solved, Hopefully, the added water will 
also eventuplly sweep awa the accumulated 
elt that 
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“Don't behevye a word of it.” he said. He 
waved gaily a he walked on, shouting over 
his shoulder, “Tt is all propaganda.” 

Before I could finish, another man hal 
sidled up. He looked at me darkly. “We would 


vote totmerrow to *‘kistan—if we 
could vote. We are nearly ‘all Moslems here.” 
After a few davws, I left the Vale of Kashmir. 
ironically, [ remember it now less for its role 
a3 an international trouble spot than for ils 
landscape, Kashmir will live in: my mind as a 
place of infinite pence—a high valley of ap- 
ples, pears. ind wilnuts, with the clinar trees 
turning to New England reds and vellows in 
the autumn chill, ane) all around, the snowy 
barricade of the Himalavan peaks, 
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INDIA 


SELICS UNEARTHED in the Indus Valley 
prove that o distinctive Indian culture 
existed] there at leust- 3,000 vars ago. Cwer 
the centuries, waves of jivaders—Anyans, 
Corecks, Turks, Mongol from Central Asia, 
Persinns, aml Afghins—wept into the sub 
continent! cach bo leave its mark and be wh- 
sorbed in tum. Modern Unelia, still reflect- 
Ine these influences, preserves a heritage 
that gave the world ite “Arabic” numerals 
and the ftst cotton textiles. From Indian 
ses came Hinduism and Buycddhism, whieh 
claim nearly half a billion followers. 
Today, Unelions 
take op a seventh 
of humanity, They 
etrive to raise their 
living standards by 
adopting maustri 
alieation fram the 
Weer Two things 
Lhwart them foo many people on toe lite 





land, anda bellicnse Red China on their 
northern frotibber 


The masse Himalayas wall off India 
from Asia's heartland. Desert marks the 
northwest; brushy hills form a central pla: 
eau. Only the narrow copsta) strips ane 
teeming river valleys offer lewel, arable acres 


OFFICIAL NAME: Bharat, is honor of a letend 
uy emperor, GOVERNMENT: Rejuililic in Britieh 
Commonwealth; D6 states, 6 territories, ANEA: |- 
259,005 square miles PU AT HON : 4404] GCM), 
a Cores meme of peoples varying from [nee- 
Aryoné in Kashmir to nearly block Uraviclians 
In the seuth LANG DAIS ANT) DIPALECTS: More 
Chun BO, Atiwcrt 40) paercerct apf Dtihiatis speak Uru 
of Hinch. English offwinal oat beat gintil Pond 
RELICHMON: SS percent Hinly EOONOMY: Len 
world tn len, sugar cane: atcom) to China th tire 
Mince iron ore, tiangunese, mica, coal, hmunite, 
il chromite. Chief indhistie—testiles, chemi- 
cals, deel MAOH Cres: Greater Calrutia (f.5 
Million). Grecter Bombay (4.2 million), Maolras, 
cHitumecrcial Gertler, Variuiiel |Aanaras. Agra, 
cultutal tetiter ew Delhi, capital, (LEMAR: 
From arctic tay rupecal FOR TSPORMAT HON: 
Informa Sereice, Enstvassy of india. 210i 
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As DLotten do, [saved what I hoped woule 
be the most idvilic part of my journey: through 
India for the Inst “If you miss the south,” 
one of my Colleagues:hid wirned, “vou won'l 
have seen Inelia” 

At first [ found the charm of this traclition- 
al, rather sleepy region difficult to describe 
And then the answer struck me its “Indign- 
néss.” White northern India had to busy it- 
self for centuries surviving—and eventually 
absorbing—tides of Turkish, Mongol, and 
Persian mvacders, the south quietly: perpetu- 
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factory turns out telenbones for the mation 
(page 651); other factories create electronic 
equipment and machine tools | asked to visit 
India’s only aircraft plant. “Sorry.” I was told. 
“it has been declared off limits,” and T remem- 
bered suddenly how far I had traveled from 
the Chinese invasion and the fears af the 
distant northern frontier, 

[sped through Ootacamund, o queer little 
relic -of the Britishers' nostalgia for their dis- 
tant homeland. “Ooty’s” cottages and pastures 
lie 7,500 feet up in the lovely Nilgiri Hills of 
Madras State, 

“Just like Surrey,” a retired English army 
officer aesured me, and waved toward nist. 
“owns Where sheep grazed contented|y. | 
beheve even a pack of foxhounds still makes 
its headquarters there 

Now that my journey has ended, I remem- 
ber so muny things about south India: The 
endless flow of lithe, dirk-akinned people ap- 
pearing for an instant in the headlichts” beam 
at night, and then disappearing. The oranges 
and the fat, stubby bananas that were better 
than gy others | have ever tasted, The brave 
fishermen of Madras who dare the stormy 
Bay of Bengal in {rail rafts of lows lashed to- 
gether and propelled by a tiny lateen sail 
(page 633). The head-wagging gesture that 
seemed, at first, lo mean neither yes nor no; 
eventually T came to recoenize tt as the south 
Indian equivalent of “okay.” 

Most of all, 1 remember the State of Kerala 
and its Malabar Coast Even after the delights 
of the rest of south India, the spice-fragrant 


Waclinng in OOF, Wome 
gather tice seedlings for 
[runsplanting near Ti- 
ruchchirappoalli, in Ma- 
dras State. Rice-short In- 
dig cals mere than she 
grows, even thoweh she 
Plants @ third of the 
world’s rice acreage, The 
stiheoantinent raises aocpe 
four thousaral varieties. 


Itinerant blacksinith in 
Madras fits two shoes on 
tach claven hon of a 
working hulluck. He 
throws the animal on its 
sicle, thet ats lees, cual 
props them up. After 
shoeing Lhe upper hoofs, 
be rolls the unimal over 
and finishes the job. 


backwaters of this southwestern shore came 
is a special delight But | would be less than 
honest) to call this beautiful land a paradise 
Jobs have not kept pace with education— 
Kerli’: literacy rate munks os India's highest 
The “educated idle.” particularly in Kerala's 
major port, Cochin, have fallen: prey to cis- 
content and ite handmatden, Communism 

Kerala bas other trowbles: leprosy and that 
merciless scourge of tropic shores, clephoan- 
lasts, Which afflicts sc many that resident« 
know it-as “Cochin lee” And yet tt wus aif 
hcult to keep my mind on problems when 
the landscape and even the people so often 
reminded me of that other never-never land 
Ul the Far East, the islund of Bali 


Sea Brought World to Malabar Coast 


Rerile ind Malabar have always turned 
ther faces to the STL, whence have come the 
many cultures that have left their stamp on 
this oddly different bit of Indio Here may 
have been the “Ophir” to which King Solo- 
mon sent ships in his search for peacocks and 
apes and gold. Phoenicians visited these 
shores, and (oreeks and Romans. The dariny 
Portuguese APT iy ei|—Y; Bcd oa (ema tour hed 
here in 1405—ond then came Dutch, French, 
and English, 

[ wus reminded, in an odd way, of Kerala’s 
strong tes with the sea when | visited Var- 
kala, whose venerable temple dozes in a palm 
crave nov with the cadence of waves 

Inside I found it net unlike tomples I hac 
scerelsewhere in India But beside the shrine 
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India. in (crisis 659 


a priest hammered on & huge bronze bell that 
lnokedd strangely alien Sure enough, T found 
An VOSTTI ON In SNLityile Dutch airecnel its 
lig ZEELAND: (757 FIETER. VANS BELSEN 
WIDE LAL Eo AILHARL AVRAEHARD 

Later | heard the stury of Varkula's temple 
Lp i| Leenernbons fe, ya | euro pecin Ther 
chants réwularly sent their ships to southwest 
Pia for spices und cotton, a Dutch sea cay 
Werk ala, 
Within sight of the little temple resting in the 
share of tt palm grove His ship's 
by Pieter van Belsen and Michae 


tain found Rhimeel! became off 
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Everhard 


before in Middelbure, in 
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faraway Holland's province of 4celanc, hun 
Sent In the calm 

blended 


Cone diay inta another, and no 


breath of gor stirred the vessel's sails, Des- 
the captain sought the acl 
Of Vorkilocs priest 

“Ay ship's bell ts for the temple.” 
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And on it return voyage, the cap- 
tin brought the bell ashore ane 
caw it hung benenuth the eaves of 
Varkala’s temple 
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would recornize them tnstantly, though the 
[nian fishermen who sail them have nv irlea 
that their two-musted machi preserve: al- 
most unchonee!] the lines of a J6th century 
P | 
Cara yve! 
Loris white churches. bull centunes sen 


bv the Portueuese, stund in. startling con: 
trast to palms ond durk buckwaters. And 
the lures of brome centuries still draw mar- 


iners to Cochin port. The [raerance of riar- 


iamum, ginger, and pepper fille the cits’ 


warehiuses, and its harbor echots around 
the clock with the rattle of anchor chains 

To wrt-conscious Indians, the glory of Kern 
i week tie Mialabrer Coast he chieth in the 


ephemeral values of the cance. For bere orig- 


inated south India’s famed &athakint 





Suir pouticls Cape Conor, acititheciiniost tip ot lichia. Hindus take ritual baths 
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toured Japan anc the United St 
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to the beach before sunrise: now. as a lone 
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[ had come to the end of the 
long road south, Bevond lay 
only the empty reaches of 
the [nchan Ocean ond, 500% 
milé¢s away, Antarctica I 
could go no farther 

[ have one more thing to 
tell 

Cine night 
toward the end of my jour: 
new | stood on a road desert- 
eo save for the vague forme 
of Villagers and their cattle 
returning from the ‘fielrls. 
Wy taxi Rad struck a calf. 
The racdiater was broken. 
dnd there was no hope of go- 
Ingeon. The nearest town lav 
18 miles away, The three of 
young Indian evil 
servant Who had come with 
me, the driver, ancl I- 
ly aesessed our chances of 
getting a- ride 

During the 
three Vehicles passed us. The 


mocchnless 


Ws 


eliuin- 


next howr 
driver of one simply acceler- 
ated when we tried to ne 
him down in the dark: he 
was obviously afraid to stop. 
The other two, both tricks, 
Were going the wrong way. 
We started to walk 

Another half hour pissed 
A-small Indian-made auto- 
mobile carrvine three men 
shopped beside us. The [neli- 
ans squeeze loeether onto 
Lhe narrow front seat and the 
three of us crowded grate- 
fully into the tewek 

With the friendly but star- 
tline rhrectness that charac- 
terizes so many [nelians, the 
driver starter] to question me Where was | 
from? What was [doing in India? J told him 
| hacl come from Washineton, D. C.. to eath- 
er mutterial for a NATIONAL (FS FOGRAPHIC 
artic he 

“You Americans!" he said, after a moment 
ol Silence. “Lost yYeor I met o girl from New 
York; she asked me how many elephants | 
own How do vou answer aquestion like that? 
I'm an automobile dealer," 

More silence, Then he turned toward me 
ein 

“When vou write your story,” he oid, “tell 
about Indians as they really are.” 

[ promised him | would. 


THE END 


The Changing 
Face of 
Southwest Asia 


EE PITH THE WORLD's two most pop- 
‘J oulous countries facing each other 


across clisputed, blood-stained bor- 
ders, the National Geographic Society this 
month brings to its 34s million member-fam- 
ilits a mew Li-color Atlas Series Map, South- 
west Asia, showing the whole Vast area 
where India and China meet.* 

At the center of this timely, up-to-date map 
lies the great heart-shaped peninsula of India, 
so huge that it ts often called a subcontinent 
of Mother Asia. (see “Indin in Crisis,” begin- 
ning on page 590 of this iksuel Here live 
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440 million people, a population almost 2'/4 
times that of the United States in o third the 
area. In China, beyond the world’s highest 
mountains, dwell another 700 million—more 
than 22 percent of earth’s people. 

At two widely separated points on (hei 
common border, these giants have clashed in 
recent months, as the Communist Chinese 
pushed their claim to territories long regarded 
as part of India and Kashmir. The new map 
shows both the traditional bounduries ancl 
those now claimed by the Chinese fn these hot- 
lv disputed areas on the northeast and north- 
west shoulders of India—the North East 


Frontier Agency, and Ladakh (see “Moun- 


taintop War in Remote Ladakh,” page 664). 
Only a few vears ago, India and China 
seemed well insulated from cach other, not 
only by the miithty mass of the Himalayas 
but also by forbidding, litth-visited Tibet 
und Sinkiang, which served as buffers. 
Now Red Chinese expansion has brought 
Communist troops to the borders of India, as 
shown by the maps below. New names ancl 
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After World War [1], Great Britain remained as proprietor in India, Cevlon, 
Burma, and the Malay States France retained a foothold in Indoc ‘inh anv, 


like Portual, held ciclaves in India. The Netherlands sought to reassert authority over 
the war-lost Eost Indies But the twilight of empire wus at hond in southern Asia; oole- 
nial regimes tottered, and civil war spread in. China 


f62 


frontiers emphasize the other vast changes 
Which have taken place since World War II: 
partition of British India into free [nclia ane 
Pakistan—the latter in two pieces separated 
by nearly 1,000 miles. of Indian territory, the 
emergence of Burmaancd Ceylon as independ- 
ent nations; and the splitting of French Inco- 
china into Viet Nam, Laos, and Cambodia 


New Nation Tries New Ways. 


Cine of these young nations, Ceylon, defies 
Asia's tradition of male supremacy; it is led 
by the world’s first woman prime minister, 
She is Sirimavo KR. D. Bandaranaike, widow 
of the late Prime Minister Solomon W.R. D. 
Bandaraunatke, an nssassin'’s victim in 195°. 

The Atlas Map shows that Ceylon has not 
alwieys been an island, A lbemile shoal known 
i Adams Bridge is a temnant of lond that 
once made Ceylon part of Ineia. 

Iraq and Iran, on the Atlas Map's western 
edie, occupy historic lands as old as the Bible, 
as new as today's gasoline. Revolution recent- 
lv shook Iraq, « traditional site of the Garden 
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of Eden. Pipeline and derrick symbols under- 
line the whole region's importance as one of 
carth’s great repositones of oil. 

At opposite corners lie fantastic contrasts: 
Saudi Arabia's vast Empty (Quarter, carth's 
least-populated area outside the polar regions, 
and teeming Calcutta, whose mhabitants 
crowd together 120 to the acre. 

Across the new sheet a transcontinental 
dream takes shape—a 3,000-mile highway. 
Ultimately linking Turkey with Singapore, it 
would ribbon this map from Tabriz, in west- 
ern Tran, to Burma's storied Mandalay. 

Four insets supplement the new map. Three 
detail south Asia's great cities: Bombay, Cal- 
cotta, and Karachi. A fourth pictures the en- 
tire Moslem world, spanning the globe from 
weet Africa to Indonesia, THE END 


*Southweet Asta ti the 48th uniform-sine map issuerl 
by the Secety tn the post Sry vears; it becomes Pate 44 
in the Atlas Series, A convenient Folie linels the rraaifem, i 
may br ordéerect from the National Gaocraphic Society, 
Dept &9. Wrehinaten 6, DC at $4.45, Sine mips, 50) 
Lents euch; a pocket of the a5 mune Hamed ip LaSS2, 
F034, aw combination of the $$. mons ond Polio; $1416, 
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Old names vanish; new names appear. Viet Nam, Cambodia, and Lans 
replace Indochina, and wir eplits Viet Nom inte Communist north ane pro 


Weat south. Nathonalists oust the Dutch toned create Indonesia Indh and Pakistan agree 
on puirtition but feud over Kashmir. Portugal and France lose their outposts. Communists 
sere power in China, swallow Tibet, and nibble at Inclia’s ramparts. 
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tment in Ladakh, it had “Chinese loud-speakers had been 
been minus 30° Ff, in these high pass= telling us we were on their lane and 
vs, but now we stood in the warming ‘(must leave peacefully, They didn't 
midday sun, Miaj.C..S. Tanwar, of want trouble; they said. They wanted 
the Inchan Arms ’s northwest frontier to be our friends. Then, during a blig- 
forces, was telling me of his part in the 


ho 
recent battle at CChushul airstrip 


GUARDING A FLUIM ALLA 4 PARS 
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nnd repeated border thishes led to accuse 
tions that fill eight volumes of white papers 

Much of Ladakh's border is poorly defined 
and has never been surveved The part now 
eccupied by India cavers 27,000 square miles, 
Which corresponds to the <ixe of West Virgin 
Ia. The inhabitants number 80,000. Pakistin 
occupies & large aren in the northwest 

For ct least six vears the Chinese have 
maintained) outposts in northeastern Ladakh, 
in an &,000-square-mi ed Aksal 
Chin. They built a roud there, to connect their 
sinkiang Province with thetr strong points 
In Tibet (see map, page 673).-An Indian pa- 
trol sent toinvestigate in 1958, was captured 

Last October Prime Minister Nehru told 
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is soldiers to free Indian territory of Chinese 
intruders, Fichting followed, and on No 
yember 18 the Chinese launched a major at- 
tack. They captured another 2,000 square 
is Of Lodakh before the cense-fire 





mi 
U.S, Weapons Support Indians 


Sow the Indians bad dug into new posi- 
TIOnTs, ancl rhe VA Wipers Welt BITivimne from 
Britain and the United States. T had landed 
at Leh, Lacakh's capital, with an arms ship- 
ment delivered by the U.S. Air Force, ond 
ruveled 65 miles to the tront by helicopter. 

Ae ] talked with Major Tanwar, an Inelian 
correspondent from the plaime huddled be- 
hind our jeep, suffering from altitude sick- 
ness, Qur New Delhi brief- 
mi on Ladakh had warned 
us: “Neweomers Will expe 
rence dificulty in breath- 
ing sleeplessness, dnd boss of 
cupacity for sustained men: 
tal effort.” Nobody had men- 
tioned navusen, which was to 
attict several of our party, 

The major voiced sym- 
pathy. “Che altttucke bothers 





Women Exchange Cossip 
on the Main Street of Leh 


Chie of the world’s hiezhbesi 
inttabiterd! Jones, Lithokh dies 
nol din below 6.000 feet even 
in Tis lowest valleys, Goatherds 
living at 18.000 feet suffer clis- 
Citoart vy hen thes cesce nal tii 
Leh, the capital, a mere 11,550 
hol 

Ladakh, w& district in Kash- 
mur, bral ¢lose bes with Trbel 
until Communist Chinn shut 


the border A commen religion 


Lams, hinds the two Mion- 
gation pascplet, Lodluk his ciress 
In Tibetan stvle ond speak ao 
SATE Tower, 

These women, Who Bother 
near Leh's main intersection, 
wear loose-fitting, knee-length 
COits, aowiskin capes, far side 
in, paul the shoulders for hear 
lomes. (nines powd-luck sym 
boils decoraile <toveploe tints 
Carl at left prefers the cobra- 
like pevrak, o broad leather 
strap stiseleles? willy tories 
and diver. Suitors con estimate 
her dowry at a glance 
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evervbocy the first few days. During the hat- 
tle two of my men died of heart failure.” 

Here the beart could not ulwavs be as 
strong as the mind's will to fight The thin 
wr of this rocky rool of the world starves the 
heart and long? of the fighting man. Ladakh’'s 
lowest valley ties more than a mile above sen 
level [ts highest mountain, called A, rises 
to 28,250 feet—only 775 lower than the sum- 
mit of Everest. 

As I made pictures of this rugged Jani, I 
was forcibly reminded of another natural 
enemy. Alternate heating and freezing pul- 
verizes the bure rock slopes into u fine granite 
cust that seems lichter than air. Wine sweeps 
the dust into Sahara-like ciumes, and flings it 
back in thin lavers-on the rocks. Dust hil- 
lows behind every footstep and moving wheel, 
and mixes with the blowing snow. It =cars 
lenses ancl sifts into the camera mechanism, 
joing with the cold te jam the shutter. 

The Indian Government has restricted 
travel to Ladakh, but throughout history the 
most forbidding deterrent has betn the ter- 
rain, It was 16351 before the first Westerners. 
reuched Leh, in its mountain-locked yalley 
near the Indus River. 

The first automobile rove from the outside 
wurld was opened three yeurs ago, but it is 
closed by winter weather. Several months in 
the wear Ladakh can be supplied anly by air. 


Will Jeeps Grow Wings? 


Many stories have grown up around the 
Ladakhis’ reaction to airplanes. According 
to one, When the first plane landed in 1948, 
they brought hav to. feed it 

Another story tells of a father pointing to 
the jeeps being unloaded from «a plane and 
telling his son that these babies would grow 
up, sprout wings, and fy like their mother. 

The big U.S. At Force ©1430 that had 
brought me to the airstrip near Leh was un- 
loaded quickly, Soon it circled up and out of 
the valley heading back to New Delhi for 


The Auther: Wo E Garrett in the past dozen 
veurs hae covered Communist aggressions along 
an arc that spans-half of Asie Korea in 1950, (ue- 
movin 1058, Lock ane Viet Nam in 1961. ane now 
Ladakh in northwest Dinca 


National Geographic, May, 1963 


uwnother load before a sudden winter storm 
cuule close the fielel T tossed my bedroll inte 
a jeepoand rode up to Leh, which snuggles 
ammnst acleft in the mountains 300 feet above 
the wirstrip.* 


Empty Palace Recalls Davs of Rajas 


(in a ridge 300 feet above the town stood a. 
stone palace nine stories high, reminiscent of 
the home of the Dalai Lama in Lhasa An- 
other TO0 feet higher rose a Bucldhist gompa, 
OF monastery (Opposite). 

“In that palace livecl the rajas of Ladakh 
for more than three hundred vears,” said a 
guide. “The palace has been vacant for more 
than half a century, The present raja lost his 
property in the loaned reforms in 1950. Now he 
i¢ a lieutenant tn the Indian Army.” 

On omy first walk through the 11,550-foot- 
hich capital, the mental vagueness of hypox- 
lt—oxypen shortage—made it easy for me 
to imagine myself a traveler in some earlier 
century. 

[t snowed gently, the tiny flakes falling so 
Slowly that they seemed suspended in the sir. 
The snow-filtered light softened the ugliness 
of Leh's wide dirt main street and the two- 
story buildings of stone and clay, Litth Asian 
ponies with top-heavy loads were lel by short, 
heavily robed Tibetan-looking men. | side- 
stepped slow-moving dros, animals half yak 
and half cow that provide the Ladakhis with 
milk, meat, and transportation (pare 675}, 

I passed women with baskets on their 
backs filled with firewood, millet grain, vee- 
etables, and the miscellany of Asian barter. 
Most of them wore stovepipe hats with Chi- 
nese wood-luck symbols decorating the sides 
ancl top (page 666), 

The main street served as a bazaar. De- 
spite the cold, men and women milled there 
shopping and tossiping, much like farmers 
back inimy American Midwest on their Satur- 
dav trips to town. Soldiers from south Incin, 
racially almost as novel to these people as | 
who had come from the other side of the 
world, strolled among theni. 

Occasionally [ greeted a native with the 


‘see “A Journey: to “Linke Tibet,” bs Enakehi Bhay- 
nani, NATIONAL Gioonaruie, May, 1981, 


Nine-story Palace and Lamaist Temple Crown the Crags Above Ladakh’s Capital 


Lnoccupied for half century, the 300-year-gld, 100-room mansion of the depoved kings 
of Ladakh sugersts a Crusader’s castle, Rock fences beside the trail wall off patches of 
precious topeotl Trees have been hug up and teplanted in an area above the nabural 
timber line. Lone farnier carries firewood for sale in the boxtiar of Leh 
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< Stone-fenced Fields of Leh Lie 


Fallow and Brown in Winter 


Snow-crested peaks stab the sky 
on overy hand; érocing prune 
dnteacs a thin soil on thirsty valle. 
Anors. Rainfall averages wnly three 
inches a year in this twe-mile-high 
desert, but ditches, Lapping snow 
fed streams, turn these fields green 
ut) bountiful in summer. The val: 
ley vrows apples, apricots, whet, 
meas: beans, orl barley, Sunlight 
eo intense thal two croype ripen 
int  sultniiinie! 

Leh Tike the rest of Ladokh, tate 
hie netoone fool of pavement It ————— aoe i rit ar arte! 7 
hus no electricity or piped walter, a | ‘ 


any CHT by lick: of wile) ts (ae oe | 


Tash gang 





lralle to villages lead through scion | | ere nine 
the mountain preses PARISTAN ai NEIL Ry Cet 
India, China, aticl Pakistan Carve 

Chunks of Disputed Kashmir 


Communit (hina claims the Asad (hin 
free, the provinee’s high, desolate northeast 


Weaving c re in Leh troin: 7] Aa Jaa 1 ak : : 
heaving center im Leh ins wonren bi sarner ‘T's tink Tibet and Sickiase ‘the Chi- 


foehion rugs oficl shirwis from the whol of ; at 
| nese occupied Akeat Chin ane bul a mii 
sheep and sont= (rarludates, sjannaore) by 


tary bighwor. Open warfare broke out bast 
the Incian Government, co info the vil- 


. fall follawing repeated clashes by patrols 
ages amd teach others: Spinning wheels ; 


: Ss hice ary of the Suinontinent in 
‘iience tbe inbrocductitn mf Machinery, 


1947. India onl Pakistan have collided ovet 
Kosher with gent cond diplomacy, Today 


the Loniterd Awlhons polices the cease-lire tie 


eshewhere varn is still twisted by hued 


ane word | knew in their Tibetun-Burmese 
dialect: “Yoolev,"” It mean= “Good morning, 
"“Geod dav, or“ How are you?” and it always 
brought « friendly “Jouley” in return 

But one of my “ 
prising “Hello” from an elderiy, well-cressed 
man. We introduced ourselves. 

Air, Het Ram was a shopkeeper, the pres- 
ident of the local merchants association and, 
like tiost of Leh’s businessmen, be whe not 
a Ladakhi but an Indian from the p 
42 years he hacl traded in silks and spices be- 
tween India and China, through the 15,290- 
foot Karakoram Pass, He had led many of his 
caravans himself (page 054). 


lonlevs” brought a sur 





thins. For 


Curavans Reeoll Romantic Fast 


On my boyhood bookshelves the Onental 
carcvans had seemed immenasurably far away, 
nnd deep in the romantic past of Marco Polo 
ond the Chinese bandits. But here was. a man 
iil recently lived this lite 
We corned wool, cotton, dves, spices, mod 
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ceneral merchancise to Vorkand and Kashear bn Gritty face of an Tnilian jeep iriver attest 
China,” Mr. Het Ram told me “We brought back the Sitharalke aust storms that plague 
ck, ten, and carpets, Sometimes we harl a hnetred troops on the Ladakh fremt 


animals but usually abowt 30. We used horses. = 
camels, vaks, and even sheep 
l asked, “Did bandits bother vou?" 
SEVET 
SepiSiTie Trt SUTPITLse, he Went ont “Sav that one 
lacs and only 30 unimale 
We would make three trips to the pass in the fall 


x re eb LL, 
Vet We WoL baggy yre TPL Y 


afd leave the goods up there In spring, when the 
passes opened, we would make three trips down 
into Sinkiange Sametimes: we left our merchandise 

the poss for a owhole ver wc toed bothered 1 

‘Then last vearthe Chinese ealdiers turned back 
one of our corovans, The trade wae slow ans WHY, 
Dut now we won'l be going there wt lL’ 

Leh had lone been Dd Meelne plce fOr Carivans 
wow the town was dtab and quiet, but another 
shopkeeper told tie of summers past when Leh wie 
colertul ancl crowded, “We used to have Tibetans. 
Chintse, Afghans, und even o few Russians here 
Business wos better then.” 





Drovers and Beasts Leave 
Leh's Baresr Street 


Farmers trude@e in to trode 


steal vik boutier jor tte 


Le 


oat fA 


beatles 
Sitar, sn Rersene 
i] iri em merchants 

Wen wear thick felt tron 
dere Winder Cope woolen 
coats girdled with leather 
teh. Ratt tits fe 
Lune toes 
leaclks a ino, a 

bey erie 
flecks the plaza where 
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Litlnkhis dnce plaved 
Goh: now Les corm phen 


ana. proper fell 


Even so, Ladakh has 
ilwavs been poor. [ts sale 
industry i agriculture 
but only one wcre in ter 
cin be farmecl The main 
crop is 6 loose-grained 
barley called prim—an 
Unintentional comment 
an the land. The harvests 
burely suffice to feed all 
the willagers uni the lam- 
us; Without the troch 
Hons income irom hd 
pling the carnavatis, the 








country has become @ven 
PMIMOTeL 

To build up Lewlakh's 
economy, thé fndiain Graay- 
ernment has lawnechedd an 
uTgent program, [ts su 
Oess i the personal con- 
cern of AN ¢eressive 
Sikh, Air, H. S. Bartolia, 
Deputy Commissioner ol 
Ladakh assigned by India’s Ministry of Ex 
ternal Affairs. The bearded Mr. Butalia in- 
vite: me for breakfast ane talker! of his proh- 
lems os he warmed our plates over a stove in 
hs beciroom. 

“Our soil needs fertilizer.” he said, “We 
have less than three inches of precipitation a 
wear, ao We must irrigiite. For a start, we hope 





to make money feeding the Indian Army stu- 


tiohed here, We con crow excellent vecetu 
But our Villages oft scattered!) and we 
need roads.” 

The Deputy Commissioner's enthusiasm 
touched on many phases of Ladakhi lee 


lo dees 


ay 
| 
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“Chur schoels offer free hooks and tuition,” 
he aalel, “ancl we plan free room and boured 
for children of nonvacds, Pair-price shops are 
being set up for salt, sugar, ond kerosene. 

“People Sard trees wouldn't grow here, but 
ready we bave 3,500 acres of new poplars 
and willows. Now we must find some kind of 
gris that will crow bere. Next voear we hepe 
to have electricity in Leh.” 


Cold Audience Warns to Filins 


I had heard there wos a movie shown the 
previous might in a village nearby. Did La- 
dakh have many theaters: 


U.S. airlift to Ladakh runs a gantlet of clouds, 

gnles, and 22,000-foot peaks. Flown by Air Foree 

eretts, 12 Hercules €-130's ferried Indian soldiers oe 
and sells then: Sil pao scciags iti se oon + 








Phuntsog said. "But if- he had to vo uway on 
a caravan, or-to herd sheep, or to ficht a war, 
the next brother took his place.” 

[ asked, “If the senior husband had more 
than two brothers, what happened to them?" 

‘They stavec single or went into # monas- 
tery, or they became magpos—that is, thev 
married a widow, or a daughter of « family 
with no sons. Since these women carried the 
family name and property rights, a magpa 
hac wery litthe standing His wife could di- 
vorce him by simply giving him a sheep and 
saying poulbye. 

“And what about the vounger daughters?” 

They would grow up to be nuns, or simply 
spinsters. 

“My mother died recently,” Mr, Phuntsog 
wenton “But my fathers are alive und healthy. 
They are 74 antl 76." 


The Law: One Husband per Wife 


T ventured that if polyandry could assure a 
ripe old age for husbands, it might be a goed 
thing for the United States, where husbands 
commonly die before their wives. 

Mr. Phuntsog, who was an only hushand 
himself, smiled noncommittally, He =aid, 
“Polyandry was poo for Ladakh because 
we have a poor country and it kept our pop- 
ulation from growing too large.” 

The Buddhist Polvancrous Marriages Pro- 
hibition Act of 1941 forbids polyandry, und 
‘Mr. Phuntsog assured me that the custom has 
died out—"except in the smaller villages.” 
Noone can remember the last murder in Lu- 
dakh, anc theft is unheard of, but this act 
probably makes criminals of many villagers 
even today. In the two decades since polvan- 
dry was outlawed, the once stable population 
of Ladakh has wrown 16 percent. 

The second evening in Leh my two room- 
tates and I tried to fortify ourselves jrminst 
another cold night in the government rest- 
house We stoked the stove with precious fire- 
wood andl latched the doors and windows: 

In the middle of the night 1 awoke. The 
slove was cold, and | had « pounding head- 
ache. In the small room, three men and a stave 
apparently had used up what littl oxygen the 
air could offer. I slippedl out of my sleeping 
bag, pulled on mv stiff boots, unlatched the 
oor, and went outside. 

Without benefit of countdown or rocket 
trip T hal stepped into a lunar scene. Never 
hud I heard such silence. The subzero cold 
seemed to quiet my own pulsebeat. The dust 
underfoot silenced my footfalls as if 1 were 
walking on talcum powder, 


Donkey Caravan FPlocds Past 
Parodalike Chortene Near Leh 
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Wos trom the SATION AL GEOGRAPHIC, and 
he wei eoueht hie out 
You described haw peoole in Quter Ao 
Hid build their wer, or tents,” said the brie 
iter, fréeterring to p recent issue ol the maga- 
frit Well. | had a tent bull iccorcinye te 
your pictures. [t's perfect for the cold of La 
Clk. Aw the desien i standard in this ars 
Che ‘RL | 
After this trip [ had enough of jeening in 
the Himalayas, at lenst for o while When | 
wae offered a chance to. wo from Lech to thi 
front at Chushul, | was ghd that I could ride 
Lay ae the ieakh Rite in i Rissian TE 
necon lel 
ihe pwaks rose hiecher a< we flew east 
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pisses, beside snow-covered peaks thal slant- 
ed | 000 feet above us. Lasked the pilot, Fight 
Officer ML D. Lalvani, what our helicopters 
maximum altitude wees 

Ae replied: “The Russians’ specifications 
aay ghoul 18.500 feet” 

But the roger thrust of mountains mare 
{ving unsafe below 20,000 feet. How could be 
get that much more out of this machine? 

“Aut first we simply had to do it,” he sit. 
“On one day alone we had to take oul 76 cas- 
ualties, Mostly frostbite. ] could see the bones 
sticking out of some of the men's feet. We 
couldn't just leave them there.” 

Our helicopter carried four passengers plus 
Lalvani ane the copilot—it would have been 
a Tull load even at alower altitude. Lalvani 
sain: “We took out nine or ten on each trip,” 


Helicopter Pilots Called "Mad" 


Lalvani had three cdavs’ growth of beard 
nnd he looked tired, but be still had a combat 
pilots cockiness 

“A Russian test pilot came to see how we 
were using ther choppers When he saw, he 
refused to nde with ws He said ‘Either you 
Ure nik] or vou don't care for vour lives.’ I 
think their safety factor is too high 

Half un hour later we lander! near Chushul, 
where VMiajor Tanwar andl the men of his rez- 
ment hic chug in after their. disastrous en- 
counter with the Chinese. (hirshul, wt 14,255 
fect, had been Indin's highest airfield. Now i 
was oa no man's land 

At our urgmg, the major drove us to the 
middle of the field for 4 closer look at the 
outposts of the Chinese 

‘See the litth pimple on the edee of that 
riige?’ he said, pointing te the hills on: the 
“That's one of their 
new pesitions. Its about two miles. away.’ 

Phe distance seemed w lot less to me The 
major explainec: "That's becnuse of the thin, 
clear atmosphere.” I said no, it was bernie 
of my distrust of the Chinese 

*They con't bother us now,” he saw. “Hut 
we dont fo loo clase, “Phe only cHsialttes 
have been some wild horses—killecd out there 
by our mines after the cease-fire.’ 

How much longer, | wondered, before men 
would be blownwp here once more? Certuinl 
the Chinese were both observant and touchy, 
That night Radia Peking complained that-atur 
Hulck visit to the airfield had endangered the 
cease-fire 

After returning to Leh, I visited the feli- 
mous center of Larlakh—the Himis Monus- 
tery, 1n a canyon 22 miles south of the capital. 


other side of the freld 


ae 





Bactrian camels haul sacks of sali ane 
millet out of beh toward Karu village 
in the Indus Vallev. Donkey bears a tradl- 
er whose feet alinest scrape the erourd. 


Combating the chill of winter in Leh 
o Ponwh shopkeeyer weirs a lamb’s 
wool cap, drinks hot tea, and holds a 
metal--linnd wicker 
bake Alled with glowing charcoal For 
42 vears Het Ram bed coravans through 
Rarnkoram Pass into China's Sinkinnge 
Province. Blockade aod skinmishe have 
gradually ended the traffi 


portubl: slave—a 


crippling 
Lurk hs ectom 


Mr. Tundoup Sonem, a Ladakhi information 
oficer, volunteered to be my guide. The army 
solved Gur transportation problem bw bend- 
In: Us oh jeep 

We set out along the dirt road that follows 
the banks of the half-froven Indus. and soon 
passect the monasteries of She, Tikse, ancl 
Stokhio, éach « huge stone <tructure on o hill- 
lop overlooking its village. Neor each mon 
nslers Wi Sav EES, OF PPaver writs, ADTME 
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Mountaintop War in Remote Ladakh 


half'a mile Jong) These walls of unmortared 
field stones were about 20 feet wide and six 
fect high (pages 686-7), 

“The villagers built them out of religious 
devotion,” sail Mr. Sonem. “Every stone on 
top of the wall has a praver carved on it. The 
lumas carve these stones and sell them to the 
people. Rach stome constantly offers a praver 
for the one. who donated it.” 

We stopped the jeep at the next wall and 
investigated. It was truce. As fur as we could 
sec, the crude wall was covered with stones 
of many sizes, all beautifully inscribed with 
the words Om Mani Padme Hum—the basic 
praver of Tibetan Buddhism, [ estimated one 
stone per square foot, which would men 
100,000 pravers per mile, 

We also saw many praver wheeb—smull 
ones hele] by men as they walked, large ones 
mounted alone the roads, The wheels con- 
lain many pravers—sometimes thousands— 
and cach is watted heavenward with every 
revolution of the wheel. The Buddhists of 
Ludakh believe that the more prayers one 
offers ino lifetime, the better are one's 
chances for a desirable reinearnation, and— 
ultimately—for nirvana, a complete escape 
from the cares of living, the highest goal 
of the Buddhist, 


The Chinese Captore a Lama 


In June thousands of pilgrims from all over 
Ladakh, and some from Tibet, jam Himis for 
the annual summer festival and devil dances. 
But on this cold December day only few 
Inmas: scurried from one building to another, 
wrupped tightly in red robes. 

We followed Mr. Sonem into the main tem- 
ple, having taken off our shoes before enter- 
ing. Rehind the carved woodtn doors young 
lames sat on the cold stone floor, beating a 
ponderous rhythm on double-sided hanging 
drums, Older lamas chanted from ancient Ti- 
betun. prayer books: When we left, my feet 
felt is cold as if 1 had been skating barefoot 
on the frozen Indus River. 

We couldn't meet the Skushuk, or head 
lama, of Himis, It is o tragedy of Ladakhi 
Buddhists that their equivalent of the Dalai 
Lama went to Lhasa to sturdy and is now 4 
prisoner of the Chinese. 

“We hope that his next reincarnation will 
be found in Ladakh, so that Himis will have 
its Skishuk back,” Mr. Sonem sald, “But he 
Is stl young, anc his next incarnation may 
be many years away,” 
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Ladakh is often called Littl Tibet or West- 
ern Tibet, because of its many centuries of 
religious and cultural tes to Tibet: Skushuk 
Bakula of Pituk Monastery, now the leacling 
lamain Ladakh, had once threatened to bring 
Ladakh under Tibetan control But today, 
after the Chinese destruction of the Tibetan 
lamasystem and the flight of the Dalai Lama 
tolndia, Ladakh is probably more like the old 
Tibet than Tibet itself, 


Explosion Shakes «a Monastery 


One evening we hod an audience with 
Skushuk Bakula. After an exhausting climb 
to the entrance of his monastery, we jcain 
removed our shoes and entered a smal! cham- 
ber lighted by kerogene lanterns. From the 
rafters hung religious paintings on scrolls, 
called tanftas. In the center of the room was 
a gilded Buddha. 

We were offered cushions on the floor, at 
the foot of the serious, slightly built Skushuk, 
who sat on a low platform, He sinaled ta 
two of his lamas who brought English tea 
and cookies An interpreter told us that the 
Skushuk traced his reincarnations back to 4 
contemporary of Buddha. He also holds the 
tithe of Minister of State for Ladakh Affairs: 
in the cabinet of the Indian State of Rasheir, 

More lamas entereel and prostrated them- 
solves three times as they must do whenever 
they come into the Skushuk’s presence. Thev 
began playing drums and long trumpets: 

Outside there was an explosion. The mon- 
astery shook. Was this the end of the cease- 
fire? Were the Chinese attacking the nearby 
airhield of Lash? 

We rushed to the single window. In the 
last lightof day we saw na black clouct of smoke 
and cust on the plain far below. When the 
interpreter could make himself heard in the 
confusion, we had the explanation: The wmv 
was blasting alongside the 90-year-old mon- 
nstery, to extend the runway. 

The eventual swoop of jets beside these 
monastery wills will symbolize ereat changes- 
for lamas and villagers. Feeding the Indian 
troops will boost Ladakh'’s economy. New 
roads will be laid over old caravan trails. With 
more work available, fewer bovs will be en- 
tering monastertes 

Today monasteries. own half the scarce 
farmland, which they rent out Land reforms. 
have already divided large private holcings 
among the farmers: Until recently schools 
were found only in monasteries and were 








Each Stone Atop a Mile-long Wall 
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| irl iM YT (imerai wohi Yh i pal 
for their builders, Lomuists believe 
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Mount Rainier: 
Testing Ground 
for Everest 


Article and photographs by BARRY C. BISHOP 


Aalional Creocrmphc bonsion Staff 


UR GAZE wue on Mount Rainier, Washington Stale'< 

imany-glaciered jewel, but our thoughts were on a distunt 

mountain more than twice as high—Mount Everest, moth- 
er of snows, prowd monarch of the roof of the world, highest 
peak on earth 

Chur party of expert mountwineers bach assembled in) Mount 

Ramier National Purk-for a week of shakedown trials and climb- 
Int in preparation forthe American Mount Everest Expectiton, 
1963. We hard several tone of eqpuipment to test under Rainier’s 
near-Himalavan conditions—nvlon tents, two-way radios, down 
flied underwear, oidical kits, scouring puds, nestmuar aluminum 
pols, Oxveen, rope, ice axes, ond score: of fools, including wates 
melon tind, chutney, smoked oysters, and artichoke hearts 


It may seem that these tidbits wre buxuries, but experience 


Clacier-sheathed Hainier, king of the Cascade Range, forms an 
hey beckelrop for climbers on neighbornng Mount Pleusant. Tower- 
Ing obowe satellite Peake In western Washington, the 14.410-freot 
dormant volcone dominates Mount Rainier Nalronal Park. Here 
lust September, Amencun climbers bestecd slolls pnd equipment 


for an asenult this spring on 279,028-foot Mount Everest 
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the 29 62 8-oot summit of Kverest Wal tee! ahesecolitels 
HeCeSsary ta stem the Welkening effects of fieh-wib 

tuck: dehvaration 

viel | ie WE Le hieh Th i i cresi las r lL. ! Te 
vou rem this wrtiche Chur best enerimes will be aime 

at becoming the first Americans, une the third party in 
history, ta scale this monarch of all mountains: We will 
| hots ane Ph LPL ATIC 
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our White success WH! hinge in part on how weil we 


iso aitempl is sister paks, 


cid our homework on Mount Ruiner last summe 
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iit pctore —steat | ie ik withm oan easy tbwo-how 
rive cif ‘Pacan Moe eT Ta WY euil li ex this cften- 
climbed, 14:.410-foot landmark have in common wit! 
the breathless hemhts of near-inoccessible Everest? 
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Luthor Bishep tries an oxveen mask 
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Expedition | TLL Le IT 


letmuye screntihe stuces in porte hea the 
National Geogranhic Sorctety, the 
artment Buren of Educational and Cul- 
tural Affairs, the Nutional Science Foundation 
the (fice of Naval Reseorch, the Air Fora 
Liifice of Research, the Army (huur- 
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an exhausted climber 
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Janies Ruambev Ullman 
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becuse of his best-selling books on mountain 
imbing Three of the group are medical doe- 
lors and five hold Ph D's 

We soon found that first names would cre 
ite confusion, for the list of 
Barres ane four Jims Cede 


{One luce! three 
gainst such ex 
must be attronomical, We 

ved the problem with nicknames: The three 
Barres “FB. Crortiet. “Barr. pie 
I Prather, and “Garry the Barrel” Bishop 
i | 


Mr Ullman became “Pop, 


Laay ie wer i 
becmime 


since at 55 he 
is Oldest af our eraup, Dr James Lester, who 
‘ the psychological studies, wis 
bed “Freucl’ 

James Whittuker became “Big Jim.” Lt. Col 


Jimmy Roberts, a retired British Army officer 
with 


directs one of 
cliyl 


i a 4 
inc later simply “Sigmund 


12 Himalayan expeditions to his credit 


Will doublless continue to be Jitumy. He was 


Jready in Nepal, arranging our transpeort 
(in September = we set out uncer hears 

loads for Camp Aur. high on Riinier’s south 
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Park map locutes the Everest party's training bate, Camp Muir, neat Ruinier’s crown 


On the way to Muir weall wore anew type 
of oxyven mask to test it and become accue- 
tomed to its use (page (90), This vital device 
was developed by Tom Hornbein, one of our 
doctors, with researchers of the Maviny Com- 
pany, Vastly superior ta masks ] hd usect pre- 
viously, it can be de-ticedl merely by squeez- 
Ing the flexible exhaust tube, and its-simple, 
one-valve construction makes breathing enas- 
ler and reduces ¢hances of malfunction. 

With the mask on [felt as if I were wenor- 
ing Cyrano’s nose, And as we hiked throurch 
the fields of flowers near Paradise Inn, we 





The Author: When he was three, Barry Hishep 
rode to the top of Mount Mitchell, North Canglina, 
on his father’s hack, At etht he wasctaken dimbing 
in Colorado, Now, af 41, Bishop looks back on 
climbing exploits on three continents He served 
In Antarctica as a scientific adviser to Admirals 
Berd and Dufek, In the Everest region with Sir 
Fim Hillary, he conducted National Geo 
traphic Society research in Physical geowrapiiay a 
field in which be holds 4 master’s degree, His ree 
port in members, “Wintering in the Hieh Himala- 
vas,” appearee in the October, 1062, GrooraPan 
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presented strange: picture to park strollers: 

“What on earth,” we wereasked, “are you 
Wearing those gas masks for?” 

Bre Jim Whittaker <upervised the testing 
of clothing, and the littl things we learned 
willsave us much pain and peril on the sie pes 
of Mount Everest. We lengthened our clawn- 
filled parkas four inches to protect dur seats 
from cold when we sit in the snow: Wewill 
live in these purkas constantly, even sleeping 
in them at high altitude. We changed the pock- 
ets to allow easier access by hands in bulky 
mittens: We decided to use nvlon zippers— 
lighter than brass and less prone to freeze up, 

We discarded a leather climbing boot with 
opossum-fur insulation because the -stiteh- 
ing caused leaks and blisters. We selected in- 
stead a boot with o removable felt inner sole 
that is more comfortable and easier to kee ys 
dry. This is just one of four types of boots we 
will need for the varving conditions we will 
chiounter on our Everest climb. 

Even our tents were modified. One vellaw 
nvlon tent material was a delight for photow- 
raphers, but it transmitted! so much light that 
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HKesist the Warmth of Midsunvwner Sun 
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PARADISE INN cxpeciiion; vet the Het of paraphernalia we 
: ; [ = planned for Everest seemed endless, Butane 
Stoves find interns, shovels, alammim Jad 
Crs, SKI ponies, msect repellents, sna! mir- 
rors, bool yWwyx these are tut a handful at 
the items that will total) 54.000 pounds when 
We stiitl up Everest 
Trails Lead to KRugved Splendor 
SLiTMIAG jon beamwork mre vill, ard Kaas 
ity EA We opPPortennits Lo test both, To ree 
nto concen, [had spent the summer hiking 
the park's troile and exploring its wonders 
Viv wife Lila and | had arrived in earl 
Joly, ard Wwe promptly ran into. the problem 
TOME Pea S IfTuSsitating weather. Like main" 
i the millions who have visited! the park, we 
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Snow-Hlleed craters of Rainier. one inside the other. one. sje wid) Wawa Nae iar erup- 
hon has occurred in more than S00 tears, meolipists say, but escaping: stean still-keepe 
parts of the crater cine free of snow. Climivers sometimes warn themeschyes over fume- 
roles, Distant Slount St. Helens rears its 9 677-foot head above the Tatonsh Ranve 


Climbers strike for the summit above the lavender-tinted clouds of dawn. They carrs 
ce okes and wear dark goggles to prevent spaw blindness Several hundred climbers 
reach the crest euch veor, Waehingten’s 12 .407-faot Mount Adams itenter) and Ofeeon's 
pinnacle, 11 245-foot Mount Hood (rit), foat like islinds in the sea of claus 


row then that it was on a one-way schedule,” 

Totayv, paved rowls allow access to the 
puurk's 380 scpuure miles, its nine campyrouncls, 
and more than 300 miles of trdl winding 
through virgin forests ancl meadows 

Almost evervone visits Paradise Park, an 
the southern slope of the mountain, Here, at 
5,500 leet, overlooking the snout of Niscqual- 
ly Glacier, we walked amid an ever-changing 
profusion of wikl Aowers (paiues 702-3) As 
stunner wore on and the snow melted, the 
blooms of avalanche lilpes, clacter lilies. ancl 
pasquefowers gave way to buttercupis, fol- 
lowed by a bhare of paintbrush, heather, ane 
blue carpets of lupine. Late inthe season blue 
eritian coverod the alpine meadows 

Until 1918 similar flower felds in Vakimu 
Park on the northeastern slope viec with Par- 
achise for fora loveliness, Kut erazging wits 
permitted during World War Lo and these 
mewdows have never fully recovered 

Paths leading from the steen-roofed inn te 


the Paradise flower fells are paved—not to 
take rambling easier, bul to prevent erosiin 
of the loose voleoanic soil, lt is this nich sei 
plus more thon a hunilrerdd inches of moisture 
a vear—that produces the magnificent flow- 
ered meaclows 

Like «all protected areas, the park tbounds 
in wiltlife—140 species of birds ancl 50) kinds 
of anomals Bear ane deer seem tame and are 
often in ewidence; other creatures, such as the 
Mountain goat, require a bit of looking. 


Small Masked Bandit Asks a Handout 


We searched the Paradise fields one day 
with Keen Fink, one of the rangers. An avid 
wildlife photographer, Ken knew where to 
look. He showed us a white-tailed ptsrmi- 
noon her nest ina clump of heather, only a 
few feet from the trail When she saw us.she 
hissed and ruffed her feathers. Next we found 
i sooty grouse incubating nine speckle) eves 
We took a quick look, then respectfully re- 
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Carpets of Flowers ond Glacial Ice 
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Aviluneche kaw Lily bho 


Na me tt sm 4 fim = li 


: oa | ‘ 
way through receding 


Western pasquelower, 
the | LIereuets lvecer =e} 
i] I Le ei hy ei | 


Volcanoes of the Paci bell of fire in South and Central 
America, Alnska, Japan, the Philippines, the Fust Inclies, anc 
New Zealand, ft is tn this voleanic circle that earthquakes 
SPE) LO OCCUP Wal Dreceentl, 

Riuinier’s list eTupAION took place about $50 yeurs ago. oi 
cording to radiocarbon dating of tree trunks im the ah lin 
ers. Ulotwds of steam from the summit were last recorded in 
1894. But Lute Jerstad, o fellow member of the Fiverest 
Expedition, felis us that ws recently as 196) he saw where o 
steam spoutoon the side of the mountain hac hurled cebris 
more than Malta mile ninnEe @ hay eT 

Occasionally avadanches started by vighent explosions at 
Scam or by snow melting high on the mountain trivwer lurve 
sttehes Of vlicial debte or voleanic ro a T hits rleliri hie eres 
t mudcitow 

Ser won hi > hive been Known lo cover fll Stare 
Hues With o sen of thud. The most recent Micihow, 1 fot 
CUFT fal ii rublhte lor miles dawn Raut? Creek tearing 

i the stream bec, washing out bridges, am) uprketin 


iffocnting all the trees in its path 
Climbers Atternpt New Route up Peak 


In mid-"ueust I took part asain instructor in a hye-day 
MouUntwineering semindr (page 7O8) run by Lick McGowan, 
proprietor of bh Seattle monntameerine store in winter ane 
chet mountain cuide at Rainier in summet 

Lila pegistered 25 4 student to improve ber snow wel ice 
techniques for her own venture into the Himalayas in the 
“pring of 1964. White the Everest Expecitiot snes about its 
werk, Lilu will be making © 500-mile trek from Katmandu 
in wepatil to Deerjeeling in [nedia, gathering material for wo WaA- 
ONAL GEOGRAPHIC article Some of the Nepalese passes 
on thts route reach as heeh as 19,008) feet aned are laden with 
ST Tah iticl ae 

Clur seminar operbed from Camp Muir. Here. five toilsome 
hours trom. Paradise Villey, two low rock lauildings <yoat. in 
he gap of a odge between Nisqually und Cowlte Glaciers 

Fach day 1 stucivd the right-hand wall of the Nisqually 
LAL Ier Partly rock: A PRE We, ib sored) perhaps ao thou- 
Sind) feet, most of tt seemingly straicht un (pages 7Ob407). i 
fered # tantalizing route to the summil, shorter but infi- 
nitely more dangerous than the routes normally followed. No 
one hitd ever attenipterd i 

LOrchingruy this welall is constantly on the move. <hower- 
je Vo 


vane Tock falls ine essantiv trom outcrops on either siete, Baul 





ing the pest of the #iacrer with Mnchlenme PM LATA 


just Gelore We arnyed at Camp Murr, 4 storm har! sheathed! 
the rock ond ice with snow. Since the storm, there had beet 
ho avilunches or rock fells, for the temperdtures hac) heen 
UNUSUAY low, Kirdening the protective snow cover 

Late one miternoon Lube looked at me and sad, “Tm-eame 
i VOU sire 

‘Let's try i" DT replies 

The chit hod to be at night, when colder temperatures 
telo keep the ice wall stable Fortune foxored tis—ao full 
moon rose ina cloudless <ky, We pulled on down-filled cloth 
me to. stave-o! the penetrating cold, and donned plastic hard 


hats to protect our heads from falling we and rock, We wore 
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Weather, 
Forcing Clouds to Drop Their Moisture 





Nintwtrotun cloves release snow 
and ron duro wooter 
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Laat tentiges of Pacific imoivture Glaciers for) above 11000 feet ath 


(forn cirrus clouds abare 20 1K00 feor 





EF a 3 I ] =“ bay 
down-hllec nther over wk elove=e Bieht o'clock 


found we on the rubbjlestrewn giacter beneath the 
rcefall (center of photogriph at lef) 
Phe approach to the towerine toe wall wie by wis 
of an outcrop of-wolenmec rock, 3402) feet hich, that 
peer lit 7 lletererns. STi! be elites, it Wee 
irtumily without holds for our fingers ond toes. We 
nad crampoens, t2-poiunterd steel spikes-to hit.over ou 
bocls for toe chimbing, and we deciced to use thes 
rh the Tin bs ee 
Lute ted off. My eves followeel the roy tieel t bits 
Wwilst as he moneuvered higher and hicher. Sparks 


flew from hie crampons os-thev scraped for purchase 


lee Screws Anchor Climbing Ropes 
iPer UD: Tie Toure ) deities, sonar ie 


Pope, Je hit later me ui Niovitig des fost aes [ cow ii. 


Se Ye lic 
L peed him, chimbing 120 feet hieher betore 1 could 
find another belay position 

“This wm just a pevchological bel, | shouted 
“Thott take finy chances, beraiise 1 can't really «ton 

Lif vou shim’ 

Small nubbins of rock occasionally offered halts. 
bul they were soll and wually crombled pawav under 


our welht Once we reached the ice above, we felt 


LE the ie Was less treacherous. i) Wee no less steep 
| L = Lad Cre ii rhe Vi I make hee I Fru Bo il La iF = rs teu 
Chere, a SLI TAIrL Tor Oftf TopMes We COrkKscrewed B- 
| i ' 7 7 "= . ra | ' 
Inch steel ie screws into pince. Séidom cid we cut 
steps, for that took ton much lime 

Chiming bY tums, we heapirorrerdl up the face for 


inother fe) fee! T hie If o ner] my eer lee y hi We 
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where cold allawx seis to scour = 





The bight was windless, something rare on 
Mount Rainier, and we climbed in crisp,-si- 
lent air. Lute was moved to verse, eloquently 
tecitine “The Cremation of Sam McGee," as 
an antidote to the bitter coli. 

By 10:30 we topped the icefall at 12,000 
feet and ascended another 600 to Camp Com- 
fort, a slightly sheltered outcropping where 
Climbers using more conventional routes 
sometimes test for the nicht. It would have 
been child's play to go the last 1,800 feet to 
the top, but we saved that for another time. 

Later in the summer the icefall boomed 
and roured with tremendous avalanches, ure 
our whole route culved away, 

Were we foolhardy? No, not by the stand- 
ards of experience: mountaineers. We took 
advantage of exactly the rht combinution 
of weather, temperaturé, equipment, surface, 
and moonlight Sull, I agreed with Lute's 
comment after the climb; 

“Hf we'd seen that ice wall op close in broad 
daylight, we'd never have tackler! it” 

That moonlight ascent was my last major 
effort before our expedition set up camp for 
the final shakedown, There would be climb- 
ing, of course, to teach ws to work “so team, 
ligt there were also countless scientific ex- 
periments to be conducted, 


Climbers Serve as Guinea Pigs 


We discussed these tests in evening con- 
ferences. | well remember the night that our 
scientific riirector, brophysicist Will Siri of the 
University of California’s Donner Laboratory 
m Berkeley, warned us that we would be our 
OWN Duin pigs for many experiments. 

in mock dismay we groaned in chorus: 

“Were gone to be subjected te extreme 
Physical ani mental stresses that will push 
us to, and perhaps bevand, aur limits of en- 
Humane)” he reminded us, “As all of you 
know from experience, when men climb te 
the heuhts; especially above 22,000 feet, they 
leteriorate physically and psychologically 
from the bitter cold, exhaustion, dehyelration, 
ind lack of oxveen, 

“Under such conditions, men lee strength 
and motivation, they become irritable, they 
are unable to sleep, their appetites are shot, 
they lose weight, they lecome apprehensive. 

“They even have hallocinations, such as 


imagining a third man on the end of a two- 
main rope. We're going to study the effects 
if these stresses.” 

"My job, along: with the doctors, is physi- 
ology. With the help of radioactive isatopies I 
hope to measure the changes that take place 
in our adrenal glands. Among other things, 
this will require collection of everyone's urine 
for 24-hour periods during the expedition.” 

We groaned again. 

“Dr. Lester will ask ws hundreds of ques- 
tions and probe into our thoughts to determine 
whet psychological changes teke place. 

“And Dr, Emerson, our sociologist, wants 
to find out how well we're able to comrmunj- 
cate with one another under increasing stress. 
He'll use lightweight tape recorders so-that 
our conversations and comments can be stud- 
wel alter the expedition,” 


Glacier Lavers Unlock the Past 


But not all our studies will be directed 
toward ourselves: Glaciologist Maynard Mil- 
ler explained the work he will do on the 
Khumbu Glacier, where ice appedrs in iden- 
tihable annual layers, like the rings of 4 tree. 

As one of his projects Dr. Miller will sepa- 
rate these huvers year by vear, melt them, and 
collect them in polyethylene bottles: a galion 
if water for each year's snowfall, At the Uni- 
versity of Culifornia at Los Angeles, Dr. Wil- 
lord FL Libby will analyze these samples for 
tritium, a rure form of heavy hydrogen, to 
determine whether some of it comes directly 
from the sun during solar flares . 

My own project, assitned by the National 
Geographic Society, is ta measure the sun's 
mudhation between 20,000 and 26,000 feet 
higher than these measurements have ever 
been. taken on the earth’s surface. 

For the first four days of the shakedown 
the Weather was sunny, but one night a bitter 
storm struck Camp Muir with heavy snow 
andl high winds, (ur team was perversely 
pleased, for the blizzard allowed us to con- 
duct tests woder near-Himulavan conditions 
lt also created some excitement, 

Maynard Miller was sound asleep on the 
Cowlitz Glacier when 60-mile-an-hour winds 
unmeored his tent and blew it, with Maynard 





‘Ser “Winiterine in the High H tires,” bear Horry 
Hihop, SATIONAL GEpoMaArc, Oetaher, 1402, 


Crevasse Becomes a Classroom as Student Climbers Learn Their Las scors 


Up from a chasm on Cowlitz Glacier cone three novices shod in crim pons. Man bewonel 
rappel down the ice fave, These ASPIrine mountaineers took part in a fivesday training 
seminar taught by the Rainier Guide Service and Mountaineering School. 
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WE FEBRUARY DAY In 1962 1 hovel the 

P privilege of presenting to the National 

Leorraphic Socwtys Committee for Re 
search and Exploration a project called Man 
ttk=See fa, 

Che ultimite aim of this undertaking, I ex 
Hhined, wie to enable men to lve and work on 
the fiodr of the ocean at depths of 1,000 feet o1 
possibly more for days, weeks, und even months 

“Working uneler water for Weeks af a time 
| could feel a sudden tiehtening of allention wu 
the room These cistinguished scientists Ani 
Sockeiy officers needed to one to tell them whut 
such a development could mean to the world 

Che average depth of the continental shelves 
i oaround OCF) feet oman coud fined a way to 
work there om sufely and relative comfort, In 
wold at once possess the kev bo more than 
LO.000,000 square miles of sea bec. He could 
Lip Lhe sorenliiic secrets and mineral, animal, 





antl vegetable wealth of these Immense su 
merged plams, exploring ancient wrecks, min- 
ing diamonds or old, farming the sea floor, 
feeling ond herding fish like cattle. 


Diver's Working Time Multiplied Manyviold 


Miost important, by stag down for long 
renods aciver would muliply many tomes the 
amount of useful work he could accomplish of 
the Hoor of the sea. No matter how long the dive, 
he would have to-we throweh the time-consum 
Ing process of decompression only ance. The 
time a diver on compressed air must spend in 
décompression after an hour at 300 feet, for ex 
ample, is 7.64 hours—more than scten and a 
hol’ times a long as he could spend in actual 
work. Man-in-3ea this opened thie prospect of 
Intensive anid continues undersea work 

Bul | could {eel a polite skecpilis min, tow ar | 
nropoase to solve the probleme of nitrogen nares 
ais, the so-called drunkenness of the depths; and 
the dread decompression sickness, the bends? 

In deep diving, man, not desizned for living 

| angers. Under pres- 
sure, his body absorbs gases contained tn the air 
he breathes. Below 100 feel, nitrogen in t 
compressed air becomes narcotic, impairing the 
divers facwlties His attention wanders, so that 
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Leaving his “howse in the sea,” a diver 
prohes J00-foot eepths in the Mediterranean. 
AD artist's oonception of the Link diving cham 
ber <bows how the aluminum cylinder com- 
bines the best of tava -worlts—the submariner’s 
ond the free divers. Testa along the French 
Riviera last summer proved highly successful. 
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Revolutionary diving cylinder 
has apened fhe way fo new 
and unexplored frontiers — 
the vast continental shelves, 
with their promise af mineral 


weallh and scientific riches 
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By EDWIN A. LINK 





The Author Edwin A. Link prepares 
te sobme»rte for the frst teat of his 
ingenious Underwater chamber. [iventer 
of ariutions Link [ratner ond an 

expert cliver, the rebred industrialist 
now devotes full Ome to explora 

tien of the world beneath the wouves 


ae 
o_ 
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Moored off Villefranche, Sea Diver cradles 
the Link chamber on t afterdeck, World 
first vessel built from the keel up for under- 


waiter archeology, i Can Para LAM Teale 


Lut Lie (juarers iif the Mein Hewor, LY Tr 
cal elevator, and laree decompression ¢hambe: 
on deck—these are the three elements of Edwin 


: Link Wan-in-sesa Prajeclk dhe ses-roo 


welling i on underwater tent of tough, rup- 
berzed fabric. In tan off-coty diver relaxes in 
Un WwHe., Wille another enters (rom below 
Phisdraiwing by terre Mion adapted from 


pheich Mr, Link showed to the National Crea 


Tanne Sackety's Commitiee for Keseun ini 
Eaploration early in 1962, Depth is ereatly coi 

tracted: to show last summer's J0+Hoot dive in 
‘tale would require drawing 16 ine pes bite 


Rendy for baptism, the cvlinder swings from 
cmp to-sea The diver whe will ride it to the sea 
floor must ewim down front the surface and 


ter ai hatch at the bottom enc ipapee 712 
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he forgets to take normal precautions, This 
is nitrogen narcosis, and it has cost many 
a life. 

If the diver stays down for «hong line, and 
then comes up too quickly, gases dissolved 
in his body do not have time to piss off nor- 
maliv, and form bubbles. In his body tissues, 
the bubbles may cause itching and excriciat- 
ing pain. In his circulatory svstem, they may 
obstruct the flow of oxygen to vital nerve 
and brain centers, causing blindness, paral- 
ysis, even death 

Because of these physical facts, dives to 
¢reat depths have had to be sharply limited 
in time. Long age it was: discovered that if 
an ascending diver stopped at certam depths 
for varying lengths of time, causes absorbed 
by hit body would pass off harmlessly. The 
catch is that so much time must be spent in 
decompression, 

One answer to the problems. of deep diving, 
[ pointed out, would be to replace normal 
atmospheric air with an artificial mixture of 
OXVEEN and wu non-narcotic pas. Veurs ago the 
United States Navy found that, by replacing 
numbing nitrogen with helium, narcosis of 
the depths was ¢liminated. 


Another Hazard —Oxyveen Poisoning 


If a man breathes high concentrations of 
oxvien for along period, he risks oxygen poi- 
soning, Which usually begins with nausea, 
progresses to muscular twitching, and ends 
In-a convulsion. To avert this peril, the pro- 


portion of oxywen iin the artificial helium- 
oxygen atmosphere must be reduced a the 
depth of the dive increases: The object is to 
keep the absolute quantity of oxvgen always 
the same as that at sea level. 

The proposed long-range program was de- 
actibed to the committee as envisioning three 
major Tieces of equndpment: (1) an underwater 
pressure chamber affording houselike living 
conditions; (2) o smaller one-man chamber 
which would act-as an elevator between the 
bottom dwelling and the surface; and (3) a 
large pressure-housing on the surface for com- 
fortable cecompression of several men at the 
same time (see drawing ot left), 

For the present we proposed to limit testing 
to the Stage Z divine chamber, which would 
experimentally serve the function of the other 
two elements; besides currving the diver fram 
ship to bottom and return, it would double jas 
4 house from which he would emerge to the 
Seo oor at will. It would also serve, aboard 
ship, asa decompression chamber 

Such a three-purpose diving chamber had 
already been built to my design through co- 
operation of the Smithsonian Institution anc 
the Link Division of General Precision, Inc 

To this project the National Geographic 
Society now gave its powerful support, in- 
cluding a substantial grant of funds. First 
trials were planned for the summer of 1962, 


Diver Exceeds 24 Hours at 200 Feet 


“By the end of the year,’ ] told the com- 
mittee, “I hope to say that man can live and 
exist at 200) feet or more, comme back into 
this underwater howse to eat or sleep, then 
going out to work or explore.” 

How this, ond more, was accomplished off 
southern France last summer is told by Lord 
Kilbracken, in the following articte, 

We are grateful indeed to the UC. 5, Navy 
and ite Sixth Fleet under Vice Adm. Daviel 
L. McDonald for the fine cooperation given 
lis In connection with these initial tests. 

Besides the U.S. Navy and ourselves: ath- 
er groups are working on diving problems. 

The Swiss mathematician and diver, 
Hannes Keller, has gone as deep as | O00 feet, 
but remained minimal time on the bottom, 
surfacing with drastically reduced clecom- 
pression, using mathematical computations 
based on a secret mixture of pases, 

Jacques-Yves Cousteau, the noted French 
undersea pioneer, has kept two divers in an 
underwater dwelling for a week, al a depth 
of 33 feet, from which they made sorties 
down to BO feet. 
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A diver dwells for more than 
24 hours in the alien world 
200 feet down in the sea 





By LORD KILBRACKEN 


Photography by 
BATES LITTLEHALES 


National Crcographic Stal 


A HOW Sea Orver! Is the captain aboard?” 
A I felt, | remember, like Ishmael join- 


| ing the Pequed in Melville's Moby Dick 
as I stood fast summer on the quayside at 
Monaco and hailed the chunky white motor- 
yacht. She lay stern-first to the quay, under 
the great cliff of the casino. 

There was no mistaking Sea Diver. Her stx- 
ton boom and lift, and the special research 
equipment on the afterdeck, immertately dis- 


tinguished the 91-foot vessel from the 60 or 


70 pleasure craft surrounding her. 

L noticed, in particular, the unusual alumi- 
num cylinder, 11 feet long and 3 feet in ci- 
ameter, that gleamed enigmatically in the 
morning sunshine (page 714). 

My hail was heard by the crewman—as I 
supposed him tae be—who was working in 
shorts and sweatshirt besice the cylinder. 

‘Come aboard," he shoutecL “1 think he's 
somewhere below." 

I made my way along the narrow -one¢- 
plank and we introduced ourselves. He was 


ris 


Lt Comdr. Robert C. Bornmann,a submarine 
medical officer who hod been assigned by 
the United ‘States Navy to observe amd sd- 
vise during Seo Overs trials of & promising 
new diving device. He promptly lec) me lie- 
jow in search of Erlwin A. Link, the vessel's 
owner and skipper 

I had met Mr. Linkin London the previous 
spring, wae with characterstic generosity he 
had issued me an open invitation to spend a 
few weeks on board We found him in the en- 
fine room—in shorts, sandal, anc an open- 
neck shirt—at work on one of the two ciesels 
Which give his vessel o cruising speed of 92 
knots and a range of 7/000 miles 





loventor Turns From Sky to Sea 


Only five years had passed since Rd Link's 
main mlerest ond whole inventive genius had 
beeun to shift from the sky to the waters un- 
der the sea. Till then, osis widely known, his 
life had been in aeronautics: He was a pio 
neer aviator who first flew us a pilot m 1926, 
and he made his name and fortune through 
that highly ingenious devier, the Link Train 
er, Which simulates instrument flight without 
leaving the ground, 

In 1959 Link resigned from the presidency 
of General Precision, Inc., ta devote his full 
attention to underwater archeoléey and re- 
search, Sea Diver, built to his design ancl spec- 
iications at Quincy, Massachusetts, a= his 
flouting laboratery and base, was launcher 
the same vear. 

Wow He was engaged in a revolutionary 
Man-in-Sea Project, using undersea eqquip- 
ment of his own design, which could enoble 
divers to do useful work at far greater depths, 
and for fir longer periods, than had previnus- 
ly been possible, This could open up millions 
of square miles of unexplored sea bed for aci- 
entific research and commercial exploitation 

His project hod strong American backing, 
including the support of the National Geo- 
graphic Socety and the cooperation of the 
Smithsonian Institution. 

Link ts 58, but he has the physique and en- 
thusiasm—iand the capacity for hard work 
—of a man two decades vounger (page 715), 
His sharply imtense features were burned 


The Auther: Joho (iodley, third Buron Rilbracken, 
has written half 4 dozen books and many articles 
for magazines on both sides of the Atlantic. For 
service as an officer with the Rawal Navy's Fleet 
Air Arm during. World War 0, he was awarded 
the Distinguished Service Cros, When tot trav- 
éling, he lives in London of in his ancestral home 
at Kallegar tn County Leitrim, [relanedl, 





brown by the Midi sun. With tis almust<hs 


emilee ancl sti—pilacineg munner, he told me af 
the witrl implications hehtind his work—apicl 
oft the problems pid dongers he faced. 


Frontier Lies (nly Fathoms Down 


“Althotigh ocdins cover 7) percent of our 
planet, thev are virtually unexplored,” he sie. 
Man can go.fo great depths in a bathyvecuph, 
but he remiiuins 0 prisoner inside tL Such ves 
sels are of limited value for the whole range 
of undéersen operations whichinvolve physical 
contact with the water 

Fhe most olkciaus of these, 





Link went on, 
if salvane, but there are others mo less impar- 
Luint: nnd dialing for ol mod min 
erats, bridge building and pile driving, even 
submurine cultivatiih and eh 
Little useful work of this nature has ever 
been done below 150 feet, and virtually none 
at twice that depth. 

A helmet cdiver—whe is seriously haneli- 
capped anyway by his cumbersome equip- 
meni—vould spend perhaps three or four 
hours wt 200 feet. but he then would have 
to minke o verv slow return to the surface 
to gavel! the bends He would be exposed 
throvehout the cive to the cold of the water: 
and he could not eat or crink 

Fal Link's basic abjective, be tolbme, wits 


Dros Ce 
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to wet the best of two wetlds—the «ubma: 
riner’s and the self-contained diver’ He had 
designed and built a subtmerygible compres- 
aon chamber, which the diver could leave 
“in his skin” at depths«tawn to 400 feet. Thos 
he could work for hourg fa thme, returning to 
the chamber for rest antl refreshment when- 
ever necessary. Uhis Atice Wes the aluminum 
cvimneder [had seen gry the afterdeck. 

The g¢radaal rethien to surface pressure 
wetuihel stil) te os rebyicsfery as ever, but this 
could be accomplished in the relative warmth 
antl comfort of they eviinder itself, under wi- 
ter or on the ship/or dhore 

“Come ancl havee uf look at it, 
Jee me cut opt ied ke; 

The crlinier Lay un its horizontal stowage 
position it had ‘been built in the United 
States. tie wale mnie, to his own specications; 
it weighed. with ballast, 4.200 pounds. 

Kal é¢xilained that it was only oa research 
prototype. Ey could beothe forerunner of far 
largen’ “sen sega in which several men 
would be/able to live and work at great 
(ugiths fur aks or even mianths, fot this 
wii Sot a oone-man mode! 

The'evlinder has three wirtight and water- 
tiehyorcular hatches. Two of these are buck 
to Fack of the entrance. (ine opens outward 
t Withstand external water pressure, anc the 


"Fal saicl, ane 


Like umbilical cords, two air hoses, wv plone and 
power cable. and a winching chain conpect the 
revolutioniry Link diving evliiler to the mother 
ship, Sea Diver, Anchored thamber floats verti- 
call. hatches open and atmosphere at @ pressure 
eying the seas Diver breathes helum-ssyeen 
supplied be a bose from tanks on the chamber 
rig 
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Sliparecked Cra vs struggles i forbes Wwolers 


Stern-Hrst, the craft plunges bottomward 





Ed Link Makes the First Major Dive 





The Long, Deep Dive 


He at one surface-dived beside the cylin- 
wer and felt his way-down to tts open “front 
door” Within seconds his voice cane over 
the telephone “l om inside the eviinder and 
obeaut to chose the hitches.” 

With hatehes closed, Ed could winch him- 
self ta pov depth along a chain secured to on 
anchor on the bottom, 

“Ten feet—20 feet—si0 feet,” he reported 
Then: “Preparing to emerge at 45 feet.” 

Link could raise mternal pressure to equil- 
ive level by closing the exhaust vent he 
could then open the hatches and leave the 
cvlinder, using self-contamed equipment. 

The trial dive lasted just over two hours at 
varvinig depths, with o brief descent ta the 
sat bel at 65 feet All went well 

At bast the diver reported “Experinetit 
completed. Am about to return to surface.” 

A few moments later the evlinder broke 
the flat, calm waters beside the chip, A cable 
wis attichedond it was hotsted on deck with 
its passenger still inside 

A decompression period of only 20 minutes 
was necessary and this was almost completed 
by the time the cylinder was secured. Ed 
Link emerted grinning broadly. 

“T feel fine,” he saich—and he looker! it 

During the nest two weeks, several mure 
ives af varving lengths were mide. By the 
evening of August 27, Link felt rearly to make 
the dive which, if successful, would complete 
the first stave af his prograny eight hours at 
él) feet This would be followed by <ix howrs 
af oo tcom pression. 

There i normally no danger af nitrogen 
nurcesis nt 60 feet, but Link was testing pro: 
ceclures for the deeper dives to come, when 
nuordnsis would! be a hazard, To eliminate the 
daunver. helium would replace nitrogen in the 
diver's breathing mixture, and it was neces- 
sary to know whether he would suffer ill ef- 
fects: Ed Link therefore decided to use he- 
hum-oxvgen for the 14 hours he would be 
breathing compressec) mises, 


In ane Out of Cylinder at Wil 


At 827 next momime the ceviinder wae 
hested from its stowage position and lowered 
into the water, Lt had been filled with the two 
vase in the correct proportions for use at sur- 
face pressure 79 percent helium and 2) per- 
centoxvgen. Clavton Link went down tu open 
the hatches, which took him 25 minutes: It 
wie “ls when Ed Link entered the water, 
and within seconds he reported that he was 
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safely in the cylinder. As soon ns be closed 
the hatches, he telephoned: 

“Keody to submeree.” 

He began winching bimselt down antl 
reached 60-foot depth at 35. Loternal, pres- 
sure was then ritised to the equalizing level of 
2.8 atmospheres tw Bob Bornmiatn until Dan 
Kden, who together manned the control just 

Link reported! “ull hatches open” at 9:42 
He could now leave the evlinder, and return 
to it, at will He mace his- first sortie soon 
itterward, tlrawing hix breathing mixture 
through ot rubber hose which comected his 
face mask to his air supply 


Diver's Voice Warbles Grotesquely 


A single diffivalty showed iteelf When a 
min breathes helium, the eas has the effert 
of raring the pitch of bis voice The reeult 
1 hard to deseribe; it sounds something like 
orecording that is plaved too fast, Even in 
the relatively low concentration Link was 
using, it was hotel te wnelerstime him on the 
telephone. 

The mail came obowel secon afterward. 
There were several letters for aur test civer, 
nd we sent them down to him, together with 
the morning papers. They were inserted in a 
<crew-cup fur and taken down by his son, He 
then re-entered his “home” for half wo hour 
of reading and dictated replies to urwent hel- 
ters by telephone to the contral post 

By now it wis midday. Fed Link's lunch 
wold be post the same is ours: macaroni ined 
cheese with o salud, followeel bv fresh frist 
ond cookies. These were puicked by Me Link 
in plastic containers, sealed with tape, and 
taken down to him by Clavten at 1:15, to- 
ether with a lerwe flask of hot cotter. 

“Ev meal bas reach! me in first-class con 
ition,” he reported. “Tm using a hypodermic 
néedle to bet pressure in before opening the 
coffee flask.” 

| believe Fal had a catnap after lonch— 
the phone wie silent for a good 20 minutes— 
hutthen he came to life and spent much of the 
afternoon outside his "sea-bungalow,” 

An ok! friend and ‘colleigue of his, Dr. 
Harald E Edgerton, of the Miussachusetts In- 
atitute of ‘Technolosy, was aboard Sea Diver 
with bie recently developed “trud-pinging™ 
appniTalus (an echo sounder thiut penetrates 
salt bottom seciment to revenl the livers lw 
neath) The two inventors now worker! to- 
gether at putting at through its paces—Tir 
Falgerton in a dinghy, Ed lank on the ocean 


floor, This was important research work, 
which proved that lengthy ancl useful tasks 
could be performed at this depth” 

AL S:35 Lank hacl rea hed his reeorcd-break- 
ing target. If he hac spent eivht hoursat il fret 
Wilhowut his ching evlmnder. be would hive bad 
to remain in the water without nourishment 
for a further six hours of decompression. Nat 
surprisingly, noone had ever done this. 

Cince he hacl closed] his hatches, Ed Link 
Could have returned nmimediately to the <afe- 
iy of the ship, though he would sll have hal 
to spend six hours in the eviinder while the 
pressure was gradually reduced to surface 
level, But he seemed in no bury to return on 
bowed, and actually staved submerged at 
varving depths till 9:05. By then he had eaten 
the excellent dinner. including hot reas 
chicken, that Jay Elliott took down to him. 

Link still needed -2“’2 hours of decompres- 
ston when he was hoisted aboarrk by the hor- 
Wwantal stowage position, be could mow fie 
down—for the first tome since leaving his 
bunk that morning: He promptly fell asleep 

At Li:45 jum, Bob Bornmann opened the 
hatches: “Time to wakeup, Edi vou can come 
out now,” he said. IL was 14 hours and 20 min- 
utes «ince be hel entered the cylinder 

Ed Lank Was in the best possible form, He 
laughed and joked; gave his wife a hearty kiss, 
and then went straight to work on the dive's 
tThass of technical data 

The tipst puirt af the program wis thus suc- 
cessfully completed. I know well that Ed Link 
woh boave dearly loved to continue as the 
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muines pig, bot he felt the ime bad come to 
Ve We aby Lo YOUR er EPG TLE. 

Robert Stenuit, whe arrived trom Brissels 
with his attractive wife Anne five days later, 
is 20 He & o highly experiences cliver: He 
spent two veurs diving for Spanish treosure 
gaulleons in Spatn’s Vien Bay, and hitel worked! 
with Link on archeolomcal research in the 
shoot Syrikcuse, Sicihs 

He i dark nel goo d]-lotking, with a pleds- 
ant, cdiftident miunner, and has something of 
the idealist about him. Also he is extremely 
lich-minded and purposeful He seems slicht 
in binhd, but in fact has immense powers of 
endurance. However, his most important 
attribute is perhaps his complete sang-froid, 
Throughout the hazardous operation which 
lov ahead, he pemamerd totally calm. 


Clgjective: o Day or More at 200 Feet 


The projeetis simply stated, Usually, a sta 
df oane hour at 200 feet would be considered 
very long Stentit would stav there at least o 
full dayv—possibly two or three. It would be 
on advance as complete—oaned 2s important in 
its own way—nas the orbits of the spacemen 

Stenuit arrived in Villefranche on Septem- 
ber 2 and at once set about acqumnting him- 
self with the complex equipment Hy next 
evening. he felt realy to carry cul some prac- 
lice dives, ancl accordingly spent most of the 


For 14 wrote the Nathinal licographic Soceiy tas 
dale) Dir, Eadeertain is the devekopment of deepen can 
ftaa, “jingers. anal “bewonere” ——lerating and santa 
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following day—Sentember 4—~at varying 
depths, Up to a maximum of 60 feet, using 
compressed air, All went well, and he now 
assured Ec) that he felt fully confident to 
undertuke “the big dive,” even though he 
had no experience with helium. 

We moved to deeper water that evening, 
dropping anchor off the tip of Cap Ferrat, 
where our echo sounder showed 225 feet. The 
Sixth Fleet sent a submarine rescue vessel, 
USS. Suabird, to stand by throughout the 
dive, and she arrived at dawn next morning. 

The weather had been perfect for a month, 
but now a mistral started to blow. This is the 
strong, colel wind which occasionally strikes 
the French Riviera, sometimes with great 
force. Kut it blew itself out within 18 hours, 
and no more than a day was lost. 


Climactic Dive Stuts Koutinely 


On the moming of September 6, Robert 
Stent entered the water on this important 
tiving trial. The evlinder, prefilled with he- 
hum-oxyvgen and equipped with emergency 
rations for three days, hart been lowered over 
the side at dawn Stenuit blew a kiss te his 
witt, who watched from the afterdeck, then 
dived to the evlinder,; which he entered! at $1) 

Since this was his first experience with he- 
lium, be began by making a series of accli- 
matizing dives at varying pressures without 
leaving the cylinder. 

Tt was 10:50 when he started the dive prop 
er. Internal pressure was raised while he was 
sill near the surface. It reached the equiv- 


Sleeping Of cating, an underwuter dweller in the 
six-foot-long main chamber has hatch C open 
while hatches A and B remain closed (opposite 
page). The sea will not come in when he opens 
all hatches, because the chamber’s atmospheric 
pressure eqiuials that of the walter. Before going out, 
he will put on a rubber suit and breathing device 
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alent of 2(%) feet (7 aimospheres) at 11-30, 
ind he began winching himself down. He 
reached 200 feet at 12 noon, and the big dive 
wis on. As things turned aut, it was to he 
marked by unexpected drama. 

Everything went completely on schedule 
for the first 20 hours. There was only one dif- 
ficulty: We simply could not understand what 
otenuit was saving on the telephone. He was 
breathing, at that depth, almost pure helivm 
(97 percent), which so affected his voice that 
we could not even distinguish “Ves” from 
“No.” His speech was a grotesque combina- 
tion of Donald Duck's and Popeve's, 

Ed Link suygested that he should «ay 
“OK.” instead of “Ves"—the disvllable could 
be picked out readily. For longer messages. he 
usec! the Morse code 

Stenuit several times left the cylinder to ex- 
plore his environment and to simulate the 
performance of useful work; he was handi- 
capped by the coldness of the water, which 
alone restricted cach sortie, but otherwise 
wis comfortable enough. He ate two meals 
ond passecl a reasonably comfortable nizht, 
though sleep wis not ensy in the cramped, 
SeMIVErtical position. 

“ext morning, things started happening. 
Stenuit reported “All well” in Morse at 7:00, 
and informed Ed Link that he felt quite pre 
pared to spend at least 48 hours at that depth. 
Then it was discovered that there had been 
nn ounexpectediy high wastage of helium 
dunng the night. This was because of slight 
leaks in the breathing system, exacgerated 

fag 
Back aboard ship, the diver remains in the chum 
ber for decompression that may last oeveral days 
To prevent joss of pressure, hatch C must be closed 
cach time a crewman opens hatehes A andl B to 
Place food in the air lock. Before opening C, the 
diver raises presstire inthe air lock to equal that 
W the mutn chamber 
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most awash. Moments later, she began taking 
water rapidly. Her bows rose hideously as 
the three crewmen tried their utmost to shift 
the load forward, They hadn't time. In a cou- 
ple of minutes, Reef Orver reared up verti- 
cally, throwing them into the turbulent sea, 
and disappeared with her precious cargo be- 
neath the waves (twages 722-3), 

The danver of the situation now became 
apparent, We had 1174/2 bottles of thelium left. 
If we began chamber recovery immediately, 
there would just be enough, if the leaks be- 
came no worse and if nothing huppened to 
prolong the decompression schedule 

Stenwit wus not tole the reason for termi- 
nating the dive at once, and be objecter! 
strongly when informed at 12:15 that we 
were going to bring him up as soon ds pos- 
sible. He was prepared to stay at 200 feet for 
another couple of dav= 

In normal weather conditions, we could 
have broweht him on bourd at once, though 
he would have had to remain in the evlinder 
for the long decompression period. But the 
sta was now so rough that it was considered 
afer to leave him in the water. 

He reached 100 feet at 12:45, and beean 
decompression at 12:50, He bad been atoa 
200-foot pressure for 25 hours, 20 minutes 
jand at actual 200-foot depth for 24 hours, 
1S minrtites). 


New Dunger Repluces Helium Fear 


With early evening there came a slight lull 
in the sterm, and the crew quickly brought 
Stenuit on deck. twas ahazardous operation, 
with the evlinder swinging crazily, but the 
men accomplished it successfully. We now 
found thut less helium was being lost thin 
previously because of the lower pressure in 
the cylinder; thal danger seemed over. 

I was replaced) by another. Stanclurd cle- 
compression tables gave no information for 
udive af this length. A conservative schedule 
wus adopted, which called for 15 hours at the 
equivalent of 100 feet, and then 39 hours a 
progressively lower pressures. 

At 4a'clock next morning, | was stancling 
with Bob Bornmann beside the cvlinder us 
he bevan decreasing the internal pressure to 
the equivalent of 50 feet. At 4:50 when he had 
reached u pressure equivalent of $3 feet, Sten- 
uit reported by telephone—his voice at this 
lower pressure was again comprehensible— 
that he believed he was vetting the bends in his 
night wrist, Bob immediately held the pres- 


National Geographic, May, 1963 


sure. Two minutes later Stent came on the 
phone weain, “It is definitely the bends.” 

This wrecked our decompression schedule. 
Pressure had to be increased imimerciately to 
the equivalent of 70 feet, and held there for 
12 hours. It was fortunate, indeed, that the 
helium leak had diminished. 

Stenuit now concedes that his “bends” may 
have been only a cramp. The decompression 
schedule seemed to be within acceptable lim- 
its ws fur as they could be calculated by in- 
ference—and this was to be confirmed by 
later experiments But no unnecessary risks 
could be taken, mid the symptoms were al 
once relieved when pressure was increased, 

Under the revised scheclule; there would be 
a total decompression period of no less than 
654s hours, This meant that Stenuit would 
spend almost 2)9 days incarcerated in the 
éViinder after it had been brought on board. 


Watery Domain Open to Man 


We could see him through the portholes, 
and he could see us, but he hal to remain 
hermetically sealed inside. It was, of course, 
an easy mutter to gel stipplies to him by means 
of the air lack (pases 728-9). 

At 6:20 2m. on September 10 he left the 
cvlinder—after 3 days, 20 hours, 40 minutes. 

There con be no doubt whatever that 
Robert Stenuit’s dive was in outstandme, 
achievement Besides proving Ed Link’s the- 
ories, it hac inclicuted, first, that the human 
frame con withstand the great pressure of 
seven atmospheres for an indefinitely long 
period. After mare than 25 hours of it, Sten- 
uit hiacl felt no ciscomfort, and il seems un- 
likely that this will ever become a limiting 
factor, no matter how longa dive losis, Sec- 
ond, it proved that no damage or discomfort is 
caused throueh breathing helium under great 
pressure for an unprecedented 25 hours. 

The kong, deep dive had also shown that 
only two relatively small problems remain 
hefere extensive research and exploration can 
take place at 200 feet—or indeed at much 
greater chepths 

The less important of these is communica- 
tian; it. was a real handicap that Stenuit's 
speech was unintellicible. The simple solution 
isto equip the cylinder with a standard Morse 
transmitting key, It may alse prove possible 
for the diver to train himself te speak uncder- 
stundably by cultivating a deeper voice 

The greater problem is that of coleL The 
water at 200 feet was so numbing that Stenuit 
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* Cloud cover solidla dense blanket starting 
45 miles above the surface, with tempera- 
tures rinving from 200° at the base to minis 
6 at the top. 

*A rmvsterious cold spot in the clouds over 
the southern hemisphere, which might inel- 
cote u surface feature—perhaps a mountain 
higher than Everest. 


Muriner Weathers Havords of Deep Space 


Its mission over, Mariner-sniled on. Now 
a planet ftself, it circles the sun forever. An! 
only naw can the magnitude of its accomplish- 
ment be judged. The noted British astrono- 
mer Sir Bernard Lovell dechures it “the mist 
splendid scientific achievement In space.” 

(in its way to triumph, Mariner survived 
aiuuult by micrometears, Atomic fragments 
from the aun, trieveling at £00 miles a second, 
pounced iL Digziness from a spinning launch 
threatened its ability to keep. its head. That 
“tired run-down feeling,” created by a power 
failure, afflicted it for a time. Finally, it suf- 
fered severe chills and fever, induced by the 
sun's heal and the deep cold of space. 

Nor were these all the problems; There 
wis, to begin with, the difficulty of hitting 
the target at all—a feat of marksmanship 
that has been compared to “sitting on a merry- 
fo-round anc shooting a bullet to hit a fiast- 
{ving sparrow over the horizon,” 

Incredibly, trajectory engineers determined! 
that Mariner would have to be lobbed into 
space in the opposite direction from its:ren- 
dezvous point with Venus. The explanation: 

Batth and Venus are locked in solar or- 
bits, with Venus closer to the sun, When an 
orbiting budy slows down, the sun's gravita- 
tional pull draws it irresistibly inward. In 
order to leave earth's orbit and be pulled by 
the sun toward Venus, Mariner first had to be 
tired in the “wrong direction.” The reason 
to lose some of earth's orbital speed—which 
it bad even when it sat “immobile” on its 
launching pad! 

The engineers also had to determine pre- 
cise speeds and courses for a near-collision of 
planet and spacecraft ona fight of 109 days. 

Among the other perils of Mariner was the 
fact that the orizinal design had to be clis- 
carded when powerlul second-stage rocket, 
the Centaur, refused to work in lime for the 
flicht. Without the strength of the Atlas- 
Centaur combination, NASA fell buck on 
the Atlas-Agena tocket system that had pro- 
pelled the Ranger series of moon probes." 


National Geographic, Mav, 1963 


In Pasadena, California, scientists at the 
Jet Propulsion, Laboratory of the California 
Institute of Technology, makers of Mariner, 
suddenly had to cut the craft's total weight 
from 1,150 pounds to 447 pounds. And they 
had to do itin only ten months—a deadline 
eet by the immutuble courses of earth ariel 
Venus through the heavens They took: the 
Ranger and hung on it some of the original 
Mariner equipment and instruments. The 
result was the hybrid “Mariner R.” 

“There's an advantage in haying to work 
ao fast,” Dan Schoeiderman, Spacecraft Svs- 
tems Manager, told me. “You can't sit ardundl 
nd cream up tricky devices that miht fail.” 

Three Mariners were built, it oa cost of 
$25,000,000, The task required 1,500 man- 
years of highly skilled labor. Part of this na- 
tional investment vanished in flames on July 
22,1962, when the first Mariner was launched 
from Cape Canaveral, Florida. It flew only 
200 seconds before it was deliberately de- 
stroved (with its 59 million worth of rockets) 
becatise it Was off course, 

It was later determined that the failure was 
chused by no more than a misplaced hyphen 
in the equations fed into o computer! 

Spin Impents Craft in Lift-off 

A month later, on August 27, Mariner I 
was posed on its launch pol. 

When the tenstory rocket lifted slowly, 
then faster and faster, from the Cape, another 
fulure seemed imminent. The rocket beran 
to spin, Tt rotated on-its long axis 335 times 
turing the lift-off—exerting “dizziness” 
stresses none of the equipment hac been de- 
signed to absorb, Suddenly, the spin stopped. 
A luunching official leaned back anc mut- 
tered, “We've had our share of random fail- 
ures; now we have a random success! 

Only 26 tminutes after the flaming Atlas 
was launched came more good news: The 
rockets had done their jobs—putting Mari- 
nér into the correct orbit and then viving it 
the final push away from earth (pages 736-9). 

An hour after lift-off, the craft “acquired 
ihe sun"; that is, it changed its attitude so 
that its solar panels, spanning 16/2 feet, would 
collect the sun's rays for Mariner to convert 
into électric energy. Two days after launch, 
Project Manager Jack James ordered power 
fed into the “interplanetary” experiments— 
four of the six instruments aboard, Now, from 


*See “Robots to the Moan,” by Frank Sartell, Nde 
TION AL (snore, Octehber, 1942, 
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; OVER THE ATLANTIC, 115 miles up, the ras jet fsymbolired in purpte), weds 
Agena fines again, infecting the craft into from Nariners path, and vores pio 

wv . a S0lor orbit that will take it past Venus. 
Speed: 25.556 miles an hour 


a different salar orbit 






AGENA FIRES a 2 I/2-minute 

blow, pushing Mariner into 

= of e@ = Carth orbit for 16.) /2 minutes 
A Speed: 17.482 miles an hour * punched tipes or letters on teletype machines, 


scientists could reed the first results of thet 


effort [page 740) 
: hear the top of Mariner, just unrer the 
kechke al-lirectional untenna, was a cylin: 
: cer the size of a beer can, housing a device to 
| . measure the magnetic fields of space. 


Qin the base of the craft sat a metal plate, 


ATLAS CUTS OFF 4 1/7 minutes five inches by three. [ts function was to re- 


after launch. Nose cone springs apond, somewhil like the vibrations of o tele: 
away, and the Atlas separates phone's mouthpiece, as “coamic dust!” of 


from the second-stage Agena B° micrometeors, struck it 
ear the plate was moutited 4 bex from 
which three tubes projected. Tovether with 
 boll-lke ton chamber, these Geiger-Miller 
tubes were to coteh, count, and measure fast- 
moving cosmic ras. A fourth device trapped 


particles with less ener 





“Find Earth,” Sensar ls Onderee 
BLAZING ATLAS BOOSTER 
powers the spacccraft aloft from With these four instruments ticking. off 
Cape Canaveral, Florida, on | information, Marner spun on through space, 
| August 27, 162 eee 6 OoWwrting one of its most croctal moves—fnel- 
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ing and “locking on” to earth. 


7 Cp to this time, Mariner had been trans- 
. } pitting data to curth through its amnicires 
3 _ tional antenna, which was relatively wenk 
\ | But to cress the immense distances that soon 
* \ would se purabe rt from its home planet—nmuaac h 


farther thiin bad ewer been spanned by any 


a Hommunication before—a powerful focusing 
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# ; antenna would be used. Hinged from the bot 
: tom of the craft, it had to pain! (TK She ths nit 
earth Finding earth anc locking on wos the 
: uly of the earth sensor, a device that worked 
‘ % somewhat like a photorraplic exposure me- 
; : — rag 
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BLASTS FROM GAS JETS 


(aymbolized in purple), stabilize 
Wariner in flight position, One 
hour after launch, solar panels 
face sun. Dish-shaped antenna 
cAtcnos from bottom 


* POWER-GATHERING solar panels 
unfold) Mariner tumbles through 
space, owalting stabilization 





ler, picking up sunlight reflected from earth in a corrective rocket motor. After a week 
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Finally, 36 minutes after the mishap, Mariner reported itself ready, the command was viven 
ll suddenly Jocked on earth and sent signals Fire!” The rocket burned for 27.8 seconds. 
[ The Proper slrengein delicately boost Viariner’s 60.1 17 -mrhe-an- 
Later, scientists decider that a freak co- hour speed by a mere 45 miles an hour. It 
Inadence fad caused the trouble When the was enough 
Carthy sensor Wie turned on. thi i heleyv i Amel mmmedniiately atter the mekel turned 
happened to be pointing at earth olreach Ot. it Wes Ameren? that the maneuver wae a 
Having seen its turget, it automatically be success. In ts phew course. Mariner once mon 
yan sending signals through the nurrowh lockerd on sun and earth, In the Pasadena con 
locwse antenna. bul that first chimpse of trol room, Jack James, ke any proud fathe 
rth was not enough to stop Mariner's ral Missed] Out Clzars 
In’ motion, and therefore the sional wis cast Four dav later something moving alt thi 
round wildly in space instead of being aimed ceed of a bullet apparently hit the craft 
it earth. It took Mariner 36 minutes to make Mariner shueldered. lost lock on the sun. then. 
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. ) position of launch date -. ‘SEPTEMBER + : 
a ; ae Traveling slowertHan 
Y MARS , . | earth, Mariner lags behind. 
a. : , =. - , Midcourse mancuver 
. “a comects [rapectory 
| one al a . = = 1 7 2 i x 
oe oa? | es ee 
ahh ; . xh ae 0.448 mph. by carth’s gravity. . s 
art We ge + how speeds up as sun pulls 
. it toward orbit of Venus : 
Earth on ) | [one 
November (2 | Venus passes earth 
OCTOBER 31: P on November 12 
Accelerating 
| Mariner overtakes a 
MOON earth, Craft has 
power trouble ; 
Electrical system ° 
P reins power - 
' NOVEMBER ts; Partial . se 
. electrical failure reoccurs, ; 
but cnough power remains 
for Marmer to do its job 
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| Mariner passes Venus 
| on December 14 





| VENUS: Position at we ore 
Mariner 1] launch 





Mariner II’s 
'182-million-mile swing. 
Bion earth to Venus 
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; MERCURY's ORBIT AROUND suW . 
= : bl e 
Wes WINGING PAST VENUS, Mariner comimues 
. _— : in solar orbit‘as a man-made planet 
: . me 
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u : : 
DECEMBER #4: Mariner I glides past : : ' 
the sunny side of Venus 109 1/2 days and 
1827 millon miles after launch, Findings 
are radioed 36 million miles to earth 
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pal of, iham. could, barsdes they're all 505 
SElectrits—world’s most advanced watches. 
; Accurate even beyond Hamilten’s traditional 
Stimekeep ing excellence, the 506 is- setting 
) am ney standards of performance, 
It-runs-up to two years on ora replaceable 
enérey cell. (ts simplified electrical cam- 
ponents never need adjustment. And its. 
remarkable dependability tomes trom 
Hamilton's unequalled electric watchmak- 
ing abilities. You can. even set the 505 to 
he exact second. 
The 605 at left is a Railroad Special; 
approved by most leading U; S$: raiiroeads. 
lhose above are twoof over 40 other 505 


| meet |. Electricdress models youcanchoosefrom 





—for yourself or as.a gift. Prices start at 
3/5. And you don't have fo be a railroad 
man to Wear Ore, 2° See your Hamilton 


Jeweler, in Gs. or Canada. Hamilton, 
Watch Company, Lancaster, Pa, U.S.A, 
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Se “Sing Along with Mitch 
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buy RCA Victor New Vista Color TV—more people do 


Here ja natural color—color go clear, 
ao bright you have to sce it to believe 
it! RCA ploneered color television, 


introduced the High-Pidelity Color 


tube—proved in use for over two 
Years to give Vou a picture up to 40% 
brighter than-any previous color tube 

See Walt Disney's “Wonderful 
World of Color,” Sundays, NEC-TV 


NetWork and prove it to yourself 


Prices aturt at only $495 —manufac:- 
turer's nationally advertised price, 
optional with dealor—tor Harper, not 
shown. (Bridgeport model illustrated.) 
Slightivy higher some areas West, 
South UHEF optional extra. Price, 


apecthications aubject to change. 
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Mioatayrepied af Fipeide's Bilvar Squires 


Prop repairs on ordinary inboards are a damp nuisance 


You can change props from inside the boat wiren 
it’s aguipped with a MerCruiser Stern Drive Power Package 





Chanétes are this will never hoppen to a 
MerCruiser, because it tilts. up on impact. 
But, {f it does, vou can change props from 
ingide the boat, Not ao with ordinary in- 
hoards, where prop damage usually indicates 
more trouble, ..such aa a bent shaft, bent 
rudder, or a ruptured boat bottom. With 
MerCruiser you don't have to get wet or 
tow your boat to a dock for on expensive 
haul-out to install a spare prop. The 
Afertrwiaer FFE Stern Drive isa dirigible 
mounted and can be rotated to a straight-up 
pesition by turning a convenient crank... 
inside the boat. Or, if you prefer, an electric 
nower unit can be installed that does the job 
with the push of a button, Afor(riutser f 
Stern Drives are tilted up by reaching over 
the transom. This feature is also the simple 
anlution to lnunching, trailing, und floating 
stornge. 


Boats powered by MerCruiser Stern Drive 
Power Packages give-you the prestige of an 
inboard, the power range and fuel economy 
of 4-eyele engines. This is combined with the 


convenience, maneuveratility, and propul- 


sion efficiency of an outboard. 


More than 110 different boat manufacturers 
are hullding bonts powered by MetrUrutker 
Stern Drive Power Packages ... giving you 
afar wider choice than you have with ordrnary 
Inbourds, See your MerCruiser dealer. See 
how easy it is to own a. MerCruiser. 
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ls your son the “once-over-lightly” Whatever his type, he ll brush his 
type of toothbrusher? teeth better with Broxodent 
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High tea on the Dead Sea. 





israel's Dead Seals the lowest spot on earth. You can skin dive atAshkeion, at (he beach where 
You go down 1,299 feet through a moonscapa io ‘Samson met Delilah. At the Sea of Galilee, you can 
watch fishermen toss nets for St Peter's fish as they 
did 2.000 years ago 

Afterwards, you can visit a Kibbutz. with a concert 


get there. Cups: and saucers-tiaat on it So do bridge 
tables. And so do you: fou pop rant to ihe top. 


Tou can float clear to Sodom, if you like 
hall and a banana plantation, anioy St Peter's fish 


for dinner and pay the bill with yourDiners’ Club card, 


Nearby, In Beersheba, there's @ newer source 


Of water & Swimming ooolin the land of Abraham 
Where else in the world? 


Evarywhere in lorael, (he Bibles partol thascenary- 


For more detaii, contact your ewel agentor ISRAEL GOVERNMENT TOURIST OFFICE New York, Chicago, Govorly Nite or Montreal 





American Forn Loyaliy Group has changed its naene 
to THE CONTINENTAL INSURANCE 
COMPANTES, The change is « natural one 

Contention has been with us for more thin o 
century. [tis the name of one of our best-known 4 , 
companies, And the Cortimenfal Soldier is our well- => 
Known atte of profesional ieurnice protection 


for inchividuels are businesses, x 
Conte (ie Yefow Pages 


~ now when You see the Continental Salcier, Hditer: Contiienial ieurance oF 
think first of dependable insurance protection, Amenca Fore Lopally 
then of tal [t's only natoral — Continental Soldier 
TheCentinenia?d [nautonce Companies, 


CONTINENTAL INSURANCE COMPANIES 


The Continental tnsucance Company a Firmen’ lrunitice Cocopaoy of Newark few jersey # Fidwlity-Phonie (mguance Company 
Niagaia Firm Intutitce Compare oo The Fidelity and Caaguits Cumgany af Sew York 
Maliona’-Ben Frashlien inerance Conmpeny of Pittihargh, Pa oo» Milwaukee insuzance Company of Miwawkan Wit 
Camel rence Comp oF Apa A. ® The Porkhine ineuranee Company of Sew York « Seaheqd Sire & Marie leiwaticg Coen party 
fH BAIDRA LANE, Foe TORR Dh. HOW YOR Hat E GFrICEE if PANE PLACE, NEWARE 1, FEW JER SEF 











Paine a : Ae up front, Beats car ert The MG Sports Seca inal aeyone 
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ry F E Pil | eh Fal F ea SS ES cae i i Fiyty | hy r LP ola ts f tt tie 2 if igger of ne rf 
and you'raon your way to That eichromesh gaar bow.,.! fie es cide than if annear the outside 
ip i | ay, a Erie Pues fal ri aT 1 , THT i a i E 5 | rij | f PPL ; F . f i ay r i 
t's the amazing combination of racing | t Mom tlkies this MiG Es it's a diny of a picnic taskel inits back. You have 
‘ a i 3 Py ek ‘EL a le ma Mare E i i ly { ieTES f 1 iol rH 1 @ Wi | Tan. 
flo Liat Pia a We FEE 1 ire toi # fi Li eat re it cL! | mil re tink Cent i Fleaari ran 
Pe EPS Part © Bf Omni, winilt Granchia, Murries een Chet car drivers wave 
Mazz i i IF = if i a A iG 5 4 [ i = a sii tl I hee i po e ait 
par jetlgnned amd built: in nfortanly at a drive-in. movie MG SPORTS SEDAN 
Ci La oF I oF Paid Poached under Burt Te T, WAEN youre BT by + | 00 : 
- ifs r r i ' p iy r 4 pe = i WG iit k es ive $ 18985 i 
hi ria ral war | I i Bnet 12 Te rs a oa oe a ate hint y “ry . : : 
ei ‘bed a Dae nisead Drees For Saf rer atoeee. Pe Lice ree - 1 
ea | rt ay | 5 r i re rf =e a . } = = i rs _ i 
rire | eneth devoted tf EEE = A- 2e oe if hear imran rece ' 
ind paieenpearn, 5 ergers. Even long Front whee! ory he ery ray i FO OVERSEAS DELIVERY INFOR. 
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Deg as 8 batiud (Spec lal) On faery Fomes | BeAND AVE. FIDOGEFIELD, WN, d 
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sports... 


»».sedan 








Vou Il have the time of your Kite 


Done ust whatvou wanttoda, Therearefourchampion- only ninety miniites from New York bv wir, ..daaly lights 
ship wo! courses and Iwo interesting nines, all-weather by four major airimes... ora weekend crime by Ocear 
courts for tenn, You cancvele toa pene cove, Seam, liner: See your travel agent for the tome of your lite m 
waterkd, skindivd, fesh, or sail. Shop. anil seoht- Bermuda, Great Britain's loveliest [sland cloty. 
no Or Melk Ona PG nk mmly heach or by. a pol ad mat . Or write for illustrated booklens:: BERMUDA” 
At night, dine and dance to throbping talypao 60 Fifth Ave. 7.20. 8.7 «GN. Michinn Ave, 
musi’ of a smooth continental band. Bennude 4 fee Chicavo 2 Ul 111 Richmond St, W., Toronta 





1964 CRUISE 
-~~ AROUND THE 


IN 80 DAYS 





The Most Fascinating 
Cruise Vacation of All Time 


From New York City January 25 aboard the s.s. Rotterdam. Calls at Gibral- 
tar, Villefranche: Naples, Athens, Alexanciria, Port Said; Suez, Aden, Bombay, 
Colombo, Penang, Singapore, Bangkok, Manila, Hong Kong, Nagasaki, Kobe, 
Yokohama, Honolulu, San Francisco, Acapulco, Balboa, The magnificent, air- 


conditioned Rotterdam—the world’s largest world cruise liner—will be your 





hotel at all times on this -clream crutse, Rates from $2.700, Use the coupon or 


se6 your travel agent—and book early’ 


is Furope your pleasure? You'll also enjoy our regular transatlantic sins 
ia /reland, Engiand, France, Holland and Germany (in adeition ta our mag: 


nificent West Indies Cruise program), 
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oA A NWAPPY SHIP oF i 

Pier 40-North River, New York 14. N. Y. i 


Please send me the color brochure describing 
your 1964 World Cruise. 


Marnie a 


Addréss. = 


Travel Agent 
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ONLY THE 
ACCUTRON TIMEPIECE 
is guaranteed 99.9977 % 

accurate on your wrist 
inot just in @ test 
laboratory). 


ONLY 
THE ACCUTRON 
TIMEPIECE 
Cots ewey with the 
hairspring and 
balance wheel, the 
parts which limit 
the accuracy of 
all watches 


COALY THE 
ACCUTRON TIMEPIECE 
= with just 12 moving 
parts — is 66 rugged, 
60 trouble-free you can 
forget about usual 
wotch maintenance 
and repair 


_ ee 
Wes | 
sa ee, | 


a | 
ACCUTRON TIMEPIECE 
hoeeps tine by the 
eontiant vibrations of 
a tuning fork activated 
alectronically. It 
ilk chest tick. It hunni. 


THE ACCUTAON 
TIMEPRIECE 
never, never mands 
winding — even 
off your wrist, 
Power cell Lasts 
a fuil yoar. 
Second year's cell 
free. Additional 
onl only $1.50. 


ACCUTRONM 
is the timing device 

bn the Tadetar Satellite. 
it & designed to activate 
the mechanism that will 
turn off Telstar's boacon 

transmitter on July 16, 1964 
precisaly 17,730 
hours from launching. 





instead of a watch 


ACCUTRON is the only timepiece guaranteed 
99,.9977% accurate on your wrist. It makes the finest 
watches—even electric watches—obsolete. 


ACCUTRON is the only time- 
pieces that keeos time by this 
revolutionary new principle, A 
miniature tuning fork, drivan by a 
transistorized electronic circuit, 
vibfates at a constant 360 times a 
second. These tiny vibrations 
supply such steady, unvarying power to the 
hands, that ACCUTRON is the firs {timepiece 
in boowiits thal can be guaranteed 59. Sats 











sieve already kas Hanon the new world 
standard of accuracy. It has boen selected as 


a timing deyice in U.S. Space: satellites and 
Tolstar |, It has been approved for use by 
major railroads. It has become the timepiece 
of leaders in science, industry and govem- 
ment. See ACCUTRON —the most distinctive 
imepiece you can own, the most unique gift 
you can give. Your choice of many distinguish- 
ed waterproof” and shock-resistant styles, 
from $125 to $2500*. For name of nearest! 
ACCUTRON deater and free booklet, write 
Bulova Watch Co., Inc., Dent. 6,630 Fifth Ave.. 
New York 20, New York, Shouldn't you wear 
ACCUTRON instead of a watch? 





This graduation give him ACCUTRON 
—the timepiece worn by all X-15 pilots. 





ai CH will regu hime epee Lech fi Pepa Siam ore 


ACCUTRON 
band. THAT gold) marker TTA" 


'} you want to give a really unique and exciting 
graduation git, give ACCUTRON—the time- 
piace that's making headlines. It's so astonish- 
ingly accurate, so trouble-free, it has been 
purchased by the U.S. Air Force for avery pilot 
in the X-15 project 


Read this amazing ACCUTRON 
guarantee of accuracy. 


ACCUTRON is guaranteed by Bulova not to gain 
of lose more than one minute a month in actual 
daily wee on your wriat. For one full year from 
date of purchase, the authorized joweler from 
whom you purchased your ACCUTRON time- 
piece will adjust lt to this tolerance, if necesaary, 
without charge, 





How to be sure you're getting 
the ACCUTRON timepiece. 


Listen, It doesn't tick—it hurne! 

Look, The second hand doesn't skip-anel-juinp— 
it moves: with the smooth. contimucu=e motion of 
a eatellite in orbit 


Remember, ACCIUTRO- 


iis quarnnioed SOO577% 
acturate on Y Chu wird 


THE TREASURED GIFT 
Poshioner! in the traction: of [2 Peon jew Iry’, clei yt ley Krentz hive 
Lesting, clic beauty, 
Sonperbls mate Wi ith sl Tier HVERLAY cH oh AT. Goin thai firnatr jewels has 
all ot the richness aod moch of the permmenor of solid gold 
You will hws few] 5 pretiil price Tie Ly ed it— for Mothers Dav . 


Crracwuiikhorias . Birthiuliays Privlescpasicly and Ushers— or for voursell 


fewuliy Mlusireted, ebore le, escdicng down Beght, readleg tga 

Laat alit gullupad aeadl) Bieach $10 90 Eerie BS Galdan slame: Carriage bTFLS) 6 feoortk 3/5 
Boney wlth eadinee georlas Barrage ST? Braece 918 Ginse mek: Breveh SF? Barings ETFO 
Furinden Jewel ise) Eorrieun ELS roach $17, 29 Forge? ooe-imte Atoorh $27 $0 Eaerliegn $73 


Conte: Machine 5 wary Bove; Entibags Ct) -Ereack §/7.8 


Bog® orternia be fine lenthaselie pitt inow 
{i J AA “ye3 j ; 
| ACh i (Cs é : oie ‘Wirlte far free 


i dette, - bec eke dag | 
i4KT GOLD OVERLAY a 


Kiements: 2 ts i? Cheviaiit Diewai, Newark !. H. I 


pe iieke Pout lea 


£ if | lh J] t= $4.50 


Tia Holdin from ‘4 Aedlichis whee! Tia laeglip bi ela 








Corne exploring where proud ‘two-masters” 


stand tall against the summer Sky | 


Every mile is a fresh aevent re in Conade's Atlantic Provinces, 
Scenery here is special; history intriguing: handicrafts unusual 
Hask on soft, sandy al .explore old-world ports and 
historic fortresses... relax where sea breezes wWiisper in the pines. 

Everywhere in Canada’s provinces-by-the-sea, you Tl find first-class ar , 
accommodations, fine food and a warm welcome. Plan-vour perfect 
vercalicnt this summer In Canada’s Atlantic Provinces: Priace 
“ward Island, Nova Scotia, New Brunswick and Newfoundland. 


Canadas 
Atlantic 
Provinces 


Travel Dividend— 
Your dollar goes further in Canadals ‘tick compan on postcard or mail in envelope ta above ackdress 


Sisto ta ba ts thiiaddes Me's aso cael ial ce btn artes hate ce ek 





FREE! 


Gel this fic, éofourful im 


ITLANTIC PROVINCES TRAVEL AIT js 


CANADIAN GOVERNMENT 
TRAVEL BUREAL, OTTAWA, CANABA 
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Lane 


TEN POWER 
TELESCOPE 





“THE BALSCOPE TEN 
at only $QI5 


@ Por the fret tome. clot to a monulactoring break 
throng. ..0 gaaify telesoope for only $9.95! Lele! 
Liat rine lor all kuncle al nature study, lor tach 
ond for all outdoors, No chitnsy drow tube—foous 
evithi il angie Pin al Lived cy poiciet | lily 14" pone, 
mod weivhe jut GF ounecs, Belt holster accessory at 
Se. See at at aptical, phoetwgmaplne ane aprtlisg 
fchene de ceoaler Ala le Lib LiMeri wan standards af peril 
by Anicrica’s mit respected optical craftsmen 


Huwach & Lomb Tncorpornted, Rochester 2, N.Y 


Ute 








youn 


Head straight for extra hours of nA 
leisure with a Cub Cadet! ip Mm : ll 
through mowing, leaf clisyx mel, a —— 


rh @ ; i mS: . rt “s 
removed —alf lawn and garden work | City ia the SUA 
ne Vou relax on the comfortable , Fir ‘ tat | ain 
goat of this easy-driving, compact, a: Pane are £ | 
"horse power tractor. There’ whether pou demand rhe moet 
i-horse power tractor. ere 4 a pub babe sab 

— Fil We Pe E Jueurnces Ja Actas ond emofels oe 
dealer near you, For his name and | | ra] 
free catalog write International eshuin at, y itinerant 
Harvester tp Dept NG-5 P ?. urban ea 
Te ‘ athe hy foetal phate at Bay vny acearetidatecs 2c aoartrafi.. 
Box 7333, Chicago 80, [lhmois, mu 














| | |B a _ =a : = “ fi 
Write TODAY ye for complete 
information and colortul brochures 


ROOM >-HG. CHAMBES OF COMMEACE 
MIAMI BEACH 39, FLORIDA 










INTERNATIONAL: : | + 
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A SIGNIFICANT NEW ADVANCE IN OFFICE COPYING METHODS 


The sew Apeco EBlertrmnStat bs a enioplote deperrtiite freer ani where anil Che earmnplttielys antomatie Elertro—Siat le rend 
amines copying methoda. The first all-electric: chek ooypsiarr to give you clear sharp copies any tine. Erporepronl copie 
that copies eperything coampietaly drv—with mo fq - Aurel thigt eecer fade ae clinetesleae indevery ElecteoStat copy fe 
iE toc leet, mnie ier cep The mew AL Lie to Fetes La i686 teed motions that ean be wel to mike GUAR Y epee Tee 
i= {mat VPTHa Tl He fitiel Bay io terrae *"lherr ‘8 tip weatec| of mil the wnat of WELL OF Crunk ray the rare Anero B lnetrne 3 i 
CLT 4 ff ear ee Viet lattice ri weaker y Sut jul a ae if Well within the treed of eee the eels. bien 


AMERICAN PHOTOCOPY EQUIPMENT COMPANY 
‘ . = 2100 West Dempster Street 

Send for NEW FREE BOOK! | Evanston, 1. 
Juet fill out and mail this coupon for 
the complete time and money saving 
Apeco Electro-Stat story, 


Please muh WEW FREE BOOK giyeng fhe complete 
lame iti money saving Apeco Elactro-Stat sinry 


Lataplaeny 





Adiregn 
aN AMERICAN PHOTOCOPY EQUIPMENT COMPANY city — —_—_—tane___State — 
PECO Orne West Dempster Street « Evanston, Ill. bref erichaand Title 
So it Comahe Aoecy of Comata, Lid. 22 Dortietias Ave,, Taranto i, Cnt : 
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Holiday all the way with 





ryiy : . - , P 
There may be something more comfortable and luxurious 


al the price, but ilisn’tacar! 


You'll be more than pleasantly sur- 
prised at the fine feeling of the 
Chevrolet. You'll revel in its cushioned. 
: ind its spacious, superbly 
Body by Fisher, You'll Eel 
out af its chomwe of 7 different 


CAP 
quiet ride 
Appointed 
A KICK 
engines ranging up to 425 np, including 
the popular Turbo-Fire 409* with 346 
hp for smooth, responsive handling in 
city traffic, It's built to save you Lime 
Aru self-adjusting 
brakes, Delcotron feneritor to extend 
battery life, and rocker panels. that 


theneelves of corrosive ele- 


money, ton. with 


oe "tn 
Clea rise 


ments, 4nd there's a variety of choice 
low-priced Biscayne, handsome Bel Air 
or luxury Impala. 


inc se Wr | ope offer but RE] 


Impala Convertible 
ALS snd 
distinctive “SS” identification ina SYUOer 
Sport option* include 
ITansmission mand 


sieering wheel, 


(ther extras* 
tachometer, 4-speed 

adjustable Comfortilt 
so why settle for a low-priced car that 





feels like one when its price buys the 


"3 2 ® | = = meu J = 
NChness and response of a Jet-smooth 


_» » Chevrolet 


Viet ors. Ldetroi 2 


Civision of 
Mir nigAn, 


Chevrolet? 
Lienern 































Follow 
| = 

the leader... t's about fo ihread itself onto the 
take-up ree! automaticaly. The new 
Keystone R-LOMAR ends clumsy hand 
inading forever, Just press the “Magic 
Touch siarter button, and the show iS on. 
Rim it, fevers@ 1, stop it fran where you sit 
with Remote Control. Showing home movies 
Was never so simoe, Ultra-fast fl.S 700m lens fills 
[ne BCreen as , 
clos@ as 11 feet 
Or enjoy Heystone's 
exclusive “Private Eye" 
weeimnge without setting up a 
screen, See this compact, how 
qihouette projector at your Keystone 
desler today. Under $150. Leaders in movie 


“projectors ‘end cameras) since 1919 KEYSTONE 


Ce ee 





Shoumt j;ou—or some 
noe i vue hone— 
peokd slair ciitibeng! 
Seed fi il Inirim 

atnen Gavi biel] leat 
el. al) hot die 
mci ait, Enon 
gral “ESepethe” he 
fAaDngey WN 
Geige all Paite i 
if Ail Ue Ene 
eo | oe ie Me | 
tunghery home. 
Wrike foftap fo 

ie Tee egy Oe 
“Slap Climbing 
Sheik” 


«DISCOVER INCOMPARABLE 


YYCAPE COI 


Core! Enioy ihe clean blue See. gslaan 
sum and Diver tacdis. Swim, sal, piey 
gai’, T58 tor faas or fina, fr jit reer 
In 8. Biory Bose setting cm froma 
CAPE COD. Write tot free colar map, 
directory tortie Over 400 reports; tell 
when coming, length of slay, room 
Remind, Whether hotel, west Rowbe 
nose heaping cotlage or motel 1s dealred. 


Wehte: Cape Cod 

ge ttrry Inclinator Company 
—— —“ OF AMERICA 
. 2228 Paston Street, Horrishurg, Pa. + 
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The vib of ‘gdvantiins dipped inte the caainal oli. H - Be df 
waters of the historied St. Johni to write of Kibault || a 
and his carly settlers, Spanith Conquerors, pirate Ja ekeonvi e 2 F eE | un 
golleans, slave ships, mothbelled men o' wor and the rLowite 2 ee yy wl 
history of @ bustling city of exciting timed ond pleasant ._ = Oo E 
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How will you benefit from space 
exploration in the next ten years? 




















SCOTT CROSSFIELD, who has writen the introduction 
) (he Amencaen Space Digest, made (he original teat 
fights of the S-15, He ls presently @ prominent entospace 
Pxeecuiive, Afr, Crossfield strongly recommends thia book 


ib every. Antieticon 


The American Space Digest—a 64-poge 
space plotorial in fall color—ia a look at the 
accelerating space ape from Exolorer [ta 
a projection of what life will be lke just 
beyond the horizons of existing research 


Hpece Pilot Seott Crossfield asaya: “The 
accomplishments of America's Se 
renowned experts in space research are 
covercd in detall in this exciting book. It is 
an important addition to space literature,’ 


Colorful 
64-page 
Space 

Pictorial 






————. ...when you buy the precision-made 


es Schick Injector Razor and a 


| for just 


This book is not for sale al any book store! Look for this 
lis a gift... FREE with the e purchase of the display al 
Schick Injector Razor and Krona Edge your dealer's 
Blades. Try this remarkable shaving com 
bination, procision-made to ¢ive you the 
thave of the future in the world of Lodiay 


SCHICK QUALITY AROUND THE WORLD 


FOoctorios ih Halmatad, Sweden: Toronta Coe aches 
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SCIENTIFIC 
TREE CARE 





Probably nowhere is the “ounce of 
prevention” truer than in dealing with 
frees. Here scientific diagnosis ond up- 
fo-the-minute knowledge of offective 
controls is essential for satisfactory 
resulls, 

All phoses of scientitic tree core ore 
now available to homeowners, institu- 
fions and public utilities. Consult your 
Bortlett Tree Expert today, profit by 
his scientific recommendations 


ARTLET 


Research baberotorias and Eepernmecial Grownds, 
Ma. Steenfeeed) Cori 


TREE 
EXPERTS 





Stermford, Conn 


Lec! (}Aase foam Moire to Florida ood ees? fa 
Hines and Alobotna 





§ Gear up with GRAVELY 
i for All Your Mowing! 





| 


" Goon from 5 with All-Gear 
Drive! Name the job- 


Lhgre’s o 


Gravely mower for you, Choose from 
a” Rotary Mower | above a)" Rotary, 
42°" Sickie, 30°" Reel, | Ang Reels 


All powered by pint drive (iravely 
Tracter—powers 31 tools in all. Unique 
ewivel action insures uniform cut every 


ime 
Check wear Vellow Page ie Lor wile Sade pte 


ery hoe Hoge tive, Cir aed Jor fee feeor-color 


* ewochet. Write Alerw! 
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FOR MOUNTAINS OF PLEASURE... VISIT 


Alberta 


Oniy Alberta can offer so much scenic 
Pleasure and friendly surroundings. 
Alberta's snow capped Rockies call to 
the traveller with crisp blue skies, 
mirror-like Jakes and towering palisades 
of solid granite. The national parks of 
Bantf and Jasper are alive with the 


ALBERTA GOVERNMENT 
TRAVEL BUREAU 


Highways Building 
Edmonton, Alberta, Canada 





protected wild life that roams un- 
innibited through the stands of spruce, 
fir and pine. For a holiday you'll never 
forget, come via the Trans - Canada 
Highway to the roof of Canada, . . visit 
the Alberta Rockies. 


Attention Miss Natall 
Piease send travel information to: 


Nante 


Address 








Wampum, siiodimpum, 
rye Pree Pty allowance iti 
First National City Travelers Checks 
—theyre better than money. 


io tendertoet, tha He We FAGCE 
Travelers Checks are bette in maney because 
hey re spendable anywhere in the world, bul 

the traveter to whom bmued. |f lost o ley 
1 Orompt refund nade by any of FNCB's thoi 

ro fy atiera fi i] nd ine LHe 1 Ay Te 
aCCepted everwhere Decadse (ney ane packed 
First Natrona best-known name inwor ce 

ner ask for then oa if Liv Eeane 























FIRST NATIONAL CITY BANK 


Mentitouw Nattooal Ge 
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friendly land... 







G LIPS LATE 


is for Romance and Colonial 
Chann. fa nartow, crooked 
atreets are Of the E7th century, the 

Houses, palaces, monuments, the very fife of the 
city, evoke memone of Thre omic ago. Across 
overhanging Baloonies, lovers sti]lembrace, Or, as 
in other times, they whisper sweet worda througli the 
intricate fillerce of elaboruicly wrought iran putes. 


CORGULT TOR TRAVEL AGENT, OG ORR OFRELES Al 
. r META DOVER RMENT 
| =f THWAH-M DRPaA TAA T 
ae PARED GE LA ABFORMA 54. 
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Get the bug in Europe. 


in vow Voedlewdoen at Eyrgge ote bose o bil 
en import com: and Eurap@on travel eapnrcan. Tour laca 
feoler Koodles everything: purchooe, delivory, Uitout 
omits, [Pensingy, (hg werk ight fall Fae aha 
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ROUND-TRIP INSURANCE 
—it's an old Evinrude policy 


EVINRUDE 


FIRST 6 OUTBOARDS 


FLEE Tt oye 





Springfield Riding Mowers, Riding Tractors, Power 
Tillers and Snow Throwers . . . all so skillfully 
engineered, so carefully built, so thoroughly tested 
that gasoline and oil ts about all that's required 
to keep them running. This the reason for our 
oroud statement that virtually all Speingtied maith 
tenance COMesS Mm Cans oll and gas cans. 

This confidence in the equipment is another reason 
why gardening is more fun when you are able to 
relax and réty on Springtield. Let your Springfield 
Gealer show you today how easy it is to run 

and to own a Springfield. Better than the rest 
‘cause they've passed every test. Springfield! 
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maintenance &— 
comes Uae 








if PL EL je | = Cries 7] PaEBS fail 
Were ar | r | di | Al ELT Bot | lid . ate se 
[0.000 tales of trol streams. the pectiresgqae De 


ind Kettic Horie  Wigeongin hos ‘oe nig forentt, 
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Great Lakes shoreline. For the change yor need 4 


mae poor tino” ar vacation. come to Wrococdun 


SEND FOR FREE WISCONSIN VACATION KIT 


Witton Comerveton Peportmest 
Room 75, huc 490, Medison 1, Wistansin 
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The nation's Na.1 
manufacturer of 
consumer -teated 
powered iawn and 
farden eyulaine nt. 
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Discover one of the last great adventures— 


a P&O-Orient sea voyage to faraway places! 
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Actiindle, a doesn tenet that much ta engrave the 
tthe woo drt the dopa the new Pentax camaro 
Whatthe “vy does stund for re considerably poeore 
inn =40) worth of ecnhicant relnerments da the 
mow Honeywell Pentax Fl 

ite Leeeal [x i] #9 OO VEY bi Uh lait spoele lens 
rttes cometh breatiee ol ite cinsser design, lhl 
Weel, perhect work riadmalip, Aule- tik Gimdir oom 
P18 lens and eeeecds to |! 0b eee [i liAieals tn 
Improve uptn Wocumiere al Lis ality awd value, 

lhe new Flow features un intecrat.selfitimer. tts 
Li fnlePee il TREE EF rill’ kee 


its ery yet ot wall delay 
the Shutter for up to Ose 

mes. allording you awa 
[roni-the-cnmert lreedorm 
thieat wot Wanl mh. Precis 
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ferme each time vou rele aod keen track of the 
exert number of remaining exposures. 

Hove de nel oeed un butematic eanieure 
eran ler itil biilt-in elf ner, then the Lovirievel 
Pentua [ot £199.50 % the beet value for you in 
the fine cameracheld, but, fothese oew features an 


LOCEssary COnVemioners to yu "th en you 
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thould buy the Pentax Hv 3 ay ol 
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Walter Greve, Honeywell, Denver 10, 
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THE FUN WAY Lb TRAVEL 


Want ta escape to gale suanry deserts? Explore 
pnimitive native villagas in Gid Masico or juat 
felax Beside some inviling stream. Of perhaps 
yuu kagew @ hoa somewhere you a like fo follow 
to the ond. it's all the same with an Airstream 
Land Yacht #000 Beds, Bathroom. fot and 
cold water, refrigeration, heat and light inde 
pendent of gullies sourtee Wherever you go 
fosd voyaging with an Airsiraam means real 
travel independence — on teme-tables. techers 
pacesing., Ite the agciting, Beiter way te lravel 
Kote bo Moth America or anywhere in the werld 


write for fran booklet “World At Your Doormtep” 


AIF STREAM INC 
1 CHUACM STREET, JACKEGN CENTER. OIG 
hod £. FIREETONG, MANTA FE BPRINGS 1. CALIF 
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ON YOUR SAVINGS 
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COMPOUNDED OR PAID QUARTERLY 
PLUS DAILY EARNINGS 


Savings earn from date received to end ol 
Quatér,,.and to date of withdrawal after 
tix months. Funds received or postmarked 
by Toth of any month earn from the first. 





Your account is insured to $10,000 by the 
Federal Savings and Loan Insurance 
Corporation 

Multime insurance coverage available for 
many situations. 


Postage-paid save by mail plan 
Individual and corporation accounts 
welcomed 

FOR INFORMATION WRITE 


METROPOLITAN SAVINGS 
tit SAVINGS 


and Loan Atsociation 
840 Wilshire Boulevard 
emu Los Angeles 17, California 


“Gt Member Savings ond Loan Foundation 
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Buick Electra 275. 











Woman makes the home...we make the loan 


i | 1 E nl 
ASwiormdn' dh tomek 


makes a home, but good financing makes it a happler 
home to own Want to buoy or build this your? Convenient home loans 
are avallable af insured Savings and Loan Assotiations...whichmake 
more home loans than all other financial institutions combined. For 
the best home financing, go to your nearby Insured Savings and Loan 
Association nowond ask to see a home loon specialist. 

Insured Savings 


peiigd anit Leen FPeetitwicin, I= 





and Loan Associations 


bal t lieel, OF Wanliivigion 4, C 


te 
i r 


Ihe gift he cant wait to use 
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EASTMAN KODAK COMPANY, Rochester 4, N.Y, 





FLY TCA—THE ROLLS-ROYCE WAY TO CANADA ag mal 


Only TCA flies you , 
to so much of 
Canada’s vacation fun! 


This summer, fly to an exciting Vacation in neigh 
boring Canada! Visit the Commdian Rockica.. . with 
mirror lakes, sniia-cipped peaks, and warmed resort 


pools. Or Nort Seotia, where there's everything 





Seat bared hepa nicluding the bapgpips, Or French 


a . i i = 5 
Cie i ial, Cont te Pel ef pacha peoricir 


aafbinge fer Lhe As pe prada ef hee Gin 


Coneda, noted for Gallie charm and cestfol cine 

Fiying Vii VOU Mice Theres | for fungand onty’T # . 
fies to olttiost overyY vacation spotin Canada. And Here are typical law, Jow round-trip Eecqerny 
think. north of the border your dollar mw worth up fares (not Including 3° U.S. Transportation Tax): 


New York to Calgary $208.00 
Chicago to Montreal % 96.00 


to & eens mice! 

TCA'’s Roll-Rover powered planes will take you 
nimost anywhere in Canada. 

Nia jet surcharce, 10 charpe for stopoverson TCA, 
nnd generous barpace wliowanee— 66 pounds First 


See your brvel Sgant, of oon | PAs in Beaton, Sow 
York, Washington, Mhiladel pts, Tamsin, St, Potershurg, 
Sinm), Detradt/ Winder, Cleveland, ('hieuso, Lew An- 
Clasa—44 pounds Economy geles Son Francisco, of Seuttio/Toroma. 


TRANS-CANADA AIR LINES (@) AIR CANADA 
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==. ,£” Get away from it all... to 


.Nantucket 


-_ ISLAND ...30 miles ot seo 


Seanul wun- and fun-Alled hours in this islond 
poradice . only 1 how by of from Aoston 
end New Tork 
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Authentic Americana—Nelienally Recognized 
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You can play poll, swim, ice 
hangte, Tah, Hike. fide shoot, 
dance. Suoervised children's 
playeround and evening ““srt 
tera” available 
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“A salty literary feast.” 
Fidouard A. Stackpole 
CURATOR 
MAINE HisTORICAL ASSOCIATION 
Nise, CONNECTICUT 


“A stunningly beautiful book . .. an 
accomplishment vou should deservedls 
be proud of!” 

Laene! Casean 

PROFESSOR OF CLASSICS 

New your Liaiwensury 

NEw york, I, ¥'. 


“Anextremely useful work of reference 
for permanent inclusion in any nautical 
library worth the name,” 
Frank G. G. Carr, CC. BE. 
DEC TON 
SATIONAL MARITIME MLSELIM 
ites With, ENGLAND 





“| know your réaders throughout the 
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a1 1 3 : world will treasure this outstanding 
CURRENT _ pubtication.” 
E. Mf. Ether 


TJ) - | (a DaecnoR or Naval Hisromey 
aya. | t at t DEcrPARTMEST of THE Navy 


Wiaseincioms, DC. 


“ft isa book that every lover of the 
sea will want...” 
Richard H. Randal! 
MAKYLAS® HisToRIcAL Socrmry 
BaLTiMonKE, WLARYLAND 


YOU'LL SAY: 


aon of te best books pou ever awed, 
Order it todayv—start enjoving if soon i 












NATIONAL GEOGRAPHIC SOCIETY 
Departnent 90, Washington 6, 0.0. 


Enclovd i remitthince ol 
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Ns, Stes, ANDY THE SEA, 
Send free catalog of of] 
Geographic publications 0) 
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There just isn't a 
better bus service! 


Why? Because only TRAILWA'YS offers 
YoU so Meany more @xciusive service 
features . . 

More COMFORT with rest room e@quip- 
ped, air-conditioned ieiey buses , 


More ENJOYMENT because oniy 
TRAILWAYS has the smooth riding 
ultra-modern SILVER EAGLE , the 
only new bus in lO years 


More CONVENIENCE with limited-stop 
Thru-Bus schedulas spanning the 


Pater 

More. PLEASURE on exclusive 5-Star 
Luxury Service featuring o hostess 
abeard, food and beverages, music,an 
bbservation lounge 

Kiore SAFETY than criv ying 
More FRIENDLY assistance 
TRAILWA'YS people everywhere along 
your trip 


ine or 


trom 


Next time CPL travel, take TRAIL: 


WAYS tne... 


“easiest trave/ on earth” 


ie 





areas: 
i 


Meotan Mstana 






| Geogr 


AVION * 


COACH CORPORATION, 


Discover AVION Trailer traveling 
for more fun, comfort. savings 








| hagelerse—here os the modern wily (o 2) more. Ar 
more aod sano mare. Take e carelree lous in in Avion 
Travel Trailer, No thekets, fies con timetables. Far 
Pre The fours ttainplad towas, you'll anyoy the ul 
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Livi) Pleastes In your Ow AWion 
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National 
Geographic 


GLOBES 


Write for froe catalog...» 
MHATIONAL GEOGRAPHIC SOCIETY 
Washington 6, 0.c. 


Dept. 82 





- 
nal 
at 


It identifies you 


— 


No other auise expertence cua 
ote ‘you the re grace and charm of the 


S OL fit hones 


Lave vourselt 42-9 lorrous Sourh ! Seas 


days with Marsan the company af 
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leliphtful people... and the world’s most 
fascinating parrs—of-call -.. aboird 


the clegant SS Monterey or SS Matipasa. 


Sail blue seas, like acushion to your gyre- 
stabilized ship, Let Trade Winds caress you. 
He as active as you wish, or laze in 

the sun and ler poursel! wowind. Ler each 


COM ent. > TT vat ag 
Wharton crure- ships gree xclusiely 


Forse Class, ci Upets ly air-conditioned. 


Ad) a. ‘ Bay dD 
All SEALeProorins ha WO TLV cal iF 













Marson stewards are ar your beck and call, 


cay arid richie, The Cin Ssite s Hiarerlotis, 


Sa.lings are every third week trom 
San Prncmco and Los Angeles. See yor 
travel agent, or write Marson. 
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CARGOLINER CRUISES | 


j tf scarica President Lines deluxe | 
| ur-concditioned [reieliters are distin- | 
Wished by an atmosphere of graciets 
informality, Accommeodatians mret | 
| the most diseriminating standards, | 
| for information, «re vour Travel 
Acent, (br write American President | 
International Building, Dept. | 








| Line, 
| (San Prancises 8, California, 


| Lihenle . Aree. Aes Heal. Fakes 
Vrouriet Lhe Wing lal + [Kul bhe = Ae ae | | 
Orient « New York to California | 


AMERICAN PRESIDENT LINES 
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Chicago, New York, Werhingtien, 0. C . Manelole l 






A memorable vacation awaits 


where itere’s lots to s 
favonte— Barth aee cert il 
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DENMARE « FINLAND « NORWAY » SWEDEN 
Lands of Sunlit Nights 
Four vocations in one... that's 
Scondinavia. Choose May-June 
for the Scandinavion Festival— 
September to shop for the latest 
home furnishings during the 
Design Cavalcade. 
see your Travel Agent. os 
~~ Write: oa 
rs. SCANDINAVIAN ©. 
| TRAVEL as 


COMMISSION 


Deo, A-90. Bes wo, 
few Tork IF, i. ¥, 











more to see—more to do 
‘Na every month of the year 
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New longer life upholstery and carpeting— 
beautiful proof that Ford-built bodies are better built 
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Aioreico brings you 2 


Discover the secret portable tape recorder thal 


work on ordinary 


of the worl c's flashlight hoteries 40 vou car 
most perfect tours now record anything. 


| anviinne, anywhere! Only 
© To the fabulous Orient or beyond... the 7 ihe —is worn over your | 
far Pacific, India, or around the world fo shoulder ike your camera 
Europe choose a tour oftering the extn Records ‘plays Gack up 
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enchantment af tlying fapan Air Lines ey 2s Oe 
. zbeme/ysonpie to operale, 


Completely sel/contaiped 


Aboard [AL's magnificent GC and Ai0-M 
Let Courier, you félaa in the classic ales 


with wide-range lounipesaer 
phere or Japan. Kimonc-clan hostesses jike 


mn ayiatine ri roars 
feature: constantspeed motor 
and capstan drive. See te 
feireshed and ready for the pleasures ahead new TOTS, transisforized 


Furniko -erve Vou with sich warmth ara 


AraC ouSsriss, VOU airive al each destination 


= And what pleasures! The world of japan Continental “THY af camera 
Air Lines tours offers infinite varien, Shon, Abi deatern, leading 


ane to include your iter. stares all over the country 
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Send for “Your World on JAL” Tour Kit 
Ait no vbliguiion, Hig coupon wall brimg pow Full itor” 
hin of ® vetiety of toord of special bniereat bo Nationa 
heograahic mpgoery,. Alreciiaive Tours lourt eacotted 
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it veo veld als lite the completa 2Oi-page gulce- 
boot, “Seeing Japan.” emcliue $1 wilh coupon / cil Tite ule 


Mention Natiinal Geograghie — It identifies pou 


New power for Space sil! come from America's first liquid- 


hydrogen enqine, the RL-1O. This ouppestage powerplant i being dereloped 
by Pratt & Whitney Aircraft for NASA‘s Marshall Space Flight Center. The 
RL-10 is desiened to stop and start in deep space, with alvanced models offering 


Lhirettie control of power, Pratt & Whitney Aireralt provides design git man- 


ufacturine leadership in power for many applications, in and out of this world 










» ARE YOUR EYES WORTH $49 to $2495 ? 


Obviously they are. You havo only one pair. Thats why 
Ray Bon Sun Glasses are made to the moet oxacting 
acientitic specifications. No ordinary dark glass 
lanes, Oniy gemuine op lic) plas, precisely 
tround and polished the same is preseription 
lenges. ‘This means that you'll get lenses that 
we perfeetly matched for color znd thirkness 
Your eyes are protected fram imperfections 
anc distortions that oan enuse fatigue in just a 
few hourk Hay Bon Sun Glasses keep your eyes 
cock, calm and protected all day long out-in the sun. 
Wo gliaire, no problems Plain Dele hie eam) eee 
Ray-Ban Sun Glasses are priced: from Lie at 
option) offless mod fine atores. In over 80 stunning 
frome styles one colors for men and women. Try on 4 
peace... you won't settle for leas. For free booklet, write 
Bausch & Lomb lnoorpornted, Rochester 2, New York, 
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Edmonton, Alberta, Canada | rm, 
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Europe 676 
E.Africa °1709 
The World ‘17827 
The Orient *1783 





GREAT BOAC 
TOUR BARGAINS 
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[ Teieie deltas of the tovr that interests vou in Fast Africa for $1700 fram Bi ; Vogt “hi 

i 4 : a8 rate aan j es : i, he j , sit = 
EVROUPE: THE PREMIERE VAL-U-TOUR, is isd supero |] el nally-conducted safa | 

laws for $676 from New York. This tour take Vrica. The Broce lake vou on a memorable 
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prs Holder . wit, Kenva Safari Club vith ij amp 

under Kilimaniara; then safarl en throw) 
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325mm Single-Lens Reflex 
FULL RANGE OF AUTOMATIC 
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INTERCHANGEABLE WIEWFINDERS: 
hoige of fiedern te sul| the joo 
LESS THAN $190.00") For ail thie ot 
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ALLIED iMFPEX CORP 
103 Fare Ave. So.. New Fore 10, fh ¥ 


THIS IS OUR 1963 MODEL: 
IT LOOKS LIKE OUR 1962. 


Most ‘Checker: owners plan to ros ther cars 5 
years of longer and appreciate our policy of 
making improvements without ofsoleting the car. || 
This if another bullt-tolast feature. A Checker | 
keeps its value becouse ifs a practical car, too. 
Higher, wider door openings for easy entrance and 
exit, passenger intenor roominess, flat rear floor, 
the super-safe *.Brace frame — plus o thrifty 6 

3 na engine. Want to know more? Write today! 
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| CHECKER MOTORS CORPORATION 
l Deot ¥:) KALAMAZOO, MICHIGAN 
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You can cruise to Europe 
for as little as 416 a day 


A Vagabond Mediterranean Cruise ta Europ this 
your could be your vacation of a lifetime! A 24-day 
crulee from New York every month, April-Noversdver 
with si¢htseeing at Lisbon, Tangier, Naptes, Genoa, 
Cannes, Barcelona. Palma, Gibraltar, Madeira. Or you 
can cruise over one way, have an extended stay in 
Europe and cruise back later. Vagabond Grulses 
are tha casual funeway to Europe: entertainment, 
Cie Flamence Dancers, a champagne party, 
deck sodrts, first run. movies, wonderful food, and 
dancing nighily to a Meyer Davis orchestra. The 
66 ATLANTIC is air-conditionad...with private 
battircoms (stowerl....and stabilimats. Summer 
enason cruises 8s low a6 £535, round trip Tourist 
Class, or one way from $298. Oct. or Nov. cruises 
reduced to $382, or $241 one way. Entire ship 
Tourist Class except 40 in First Eloss. See your 
Travel Agent or wriie. 


ss ATLANTIC 





26 BROADWAY, NEW YORK 4, N.Y. 





Pleasure at every turn 

4 fee Jetty ee 2 ey pleaswred thing: fun care 2 
hob. Ce ere, fll sorts Of sports, enieridenavent tor all, liters 
mgreund the clock vo you il first pleasure ato every turn i Mew 
Jeruey's peck Hil VAG ParAGise. 

Send for booklet: “ew Jersey, Vocetirdaruf The Year “Bend.” lt 
‘anf help yo pal ina retrak ciwit. wal eae yp Po aah ey 
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AN explorers dreamt fisiork Mucku Preecho—ciy of. eo Peruvian mouniginter, winch of ancient Inco mikes 


South America: where sights are SIGHTS! 


Macho Picchu ts juste of those sights, South America has thousands more to 
excile vour eye, igtile your imdgginition. And South Amenca has exciting 
[Things fo de. Go hunting for bargains of jaguars. Go mountain-climbing in the 
afternoon, meht-clubbing after dark. Goshopping for nut furs, preciocs and 


SOmi-precious stones, aff at unbebevably low prices! The only way to see South 


Auberica 14 tose] hall Aad feonly airtime seatem that cant hin completely retin 


Sout laericg 4 Pue ae: Ponders. See Rio de Janeiro, Lime and many other 


cies on o ruined tap teckel to Buenos Aires, 56307 Jet eoomomy fare from 
™T 


New York. Or leave fromany one of 7 other cities, Call your Trivel Agent ar 


Pan Amencin, » — Ff 
itt. bid Gai ry PAH AMTA|CAR-ORALE AMAT PAS Bee AA 





Sec hol coast for the 
price nf one! Go one 
Way, Pelli the offer 
With Fam Am - Fang. 





Going on a trip? Go first by Long Distance 


It's the sure way to make reservations 

at your favorite place to stay. And it’s the nice 
way to tell folks when you'll arrive. Makes 
traveling so much fun. Try it next time you're 


off on a trip—and have a real good time! 


Be BELL TELEPHONE SYSTEM 
=F 


) Keepin touch oy Long Distance 





Watch bil da aud 
Plttehaiggr pets laa 
fraveie dances. Indias 
religion farhidn proiairte 





The Cll? Palace Is one of Mesa Verde's most pictursetque tins, 


MESA VERDE 


where you discover the people time forgot 


[f you've ever dreamed.of being a 
great explorer and ditcaverng a 
drive to Meso 
Verde National Pork in Colorado 
ond stort leoking, America's first 
great civilization vanished here 700 
years before Columbus: you might 


“"Loat owiligahon,”’ 


hele archeologists piece its history 
fogetner, 


Actually, there were three cul- 
furear fhe 
prehistoric 
Hunters folk, 
the Boskel 
Makers of 
700 A.0,, 
ond the 
“Anovent 
Ones’ 

| whee clitt- 
dwellings 
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like fanioi- 


fic tawol- 


Aye-eld poiiems are sill 
eoven by todays indians lows mests 


an lore bitin changed 
Deering Wid calle ae 


on the con- 
yor walla 
Eock ts pictured in the mudeum cio. 
romeas which trace their development 
from sovoge nomads fo a high cul- 
luce that buill 200-room opartmént 
houses, grew cern in irrigaled fields 
ond traded for salt and pawels, Their 
pottery, jewelry ond festiles, dis 
played here, are fabulous. 


Buf no museum is os exciting on 
an ectuol visit te their homes, dog 
inte the earth of the Meso, or, like 
the Cliff Poloce, built on the clitt 
foces. As: you go past room offer 
room, ¥ou half expect fo meet one 
ef the women who ground corn 
here, or the child whom hondprint 
you soe on the wall, In the bivee oe 
ceremonial rooms, which were built 
underground fo be near the Com 
Goddess, you con almost hear the 
proyers for roin. 


fo rains come; by thick or thin 
tings on the “tree calendar,’ 4sct- 
enlists know fat ao long drought 
began i 2/6, and in a g#nerd- 
ion, thly civilization withered ond 
died. But tts grandeur remogins ond 
even today, more of iti his- 
lory is being reveoled by 
the National Geographic 
eoctelyY working with Na 
fiend! Pork orcheologisth 

Bota! From ohodpenm whey) hy 


Mena Vere we ll ie TIE 
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You can. 
a) ona the arfoade 

: _— Clistea riper ct fe 
on tity ancont 
= THLE 


Within a dey's drive of Me. 
Verde are other historic and scenic 
wonder: — Agiec Bulns ane Choca 
Conyon in New Mdiencico, Arches ond 
Motural Bridges in Uioh, the Petr- 
fied Forest and Canyon de Chelly 
In Arizona, Came and enjoy there 
Ireasures of oof motural heritooe 
set aside by patristic conserve: 
Hoanists for the enjoyment of all 
Americans, 
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